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REPORT  OF  THE  CHIEF  OF. ORDNANCE. 


War  Department,  Oednancb  Office, 

Washington^  October  i,  1894. 
Sir  :  1  have  the  honor  to  submit  the  following  rei)ort  of  the  principal 
operations  of  the  Ordnance  Department  during  the  fiscal  year  ended 
June  30, 18d4,  with  such  remarks  and  recommendations  as  the  interests 
of  this  branch  of  the  military  service  seem  to  require. 

The  fiscal  resources  and  expenditures  of  the  Department  during  the 
year  were  as  follows,  viz : 

Amount  in  the  Treasoiy  to  the  credit  of  the  appropriations  on  Jnne  30, 
1893 : L....-* $4,348,541.85 

Amount  in  the  Treasury  not  reported  to  the  credit  of  the  appropria- 
tion* on  Jnne  30,  1893 * 436.04 

Amount  in  Qovemment  depositories  to  the  credit  of  dishursing  officers 
and  others  on  June  30, 1893 653,400.05 

Amount  of  appropriations  for  the  service  of  the  fiscal  year  ended  June 
30,1894 3,123,403.69 

Amounts  refunded  to  ordnance  appropriations  in  settling  accounts 
duringthe  fiscal  year  ended  June  30,  1894 223,900.12 

Gross  amount  received  during  the  fiscal  year  ended  Jnne  30, 1894,  from 
sales  to  officers;  from  rents;  from  collections  from  troops  on  ac- 
count of  losses  of  or  damage  to  ordnance  stores;  lYt>m  Chicago, 
Rock  Island  and  Pacific  Railroad  Company ;  from  powder  and  pro- 
jectiles (proceeds  of  sales);  from  sales  of  condemned  stores;  from 
testing  machine,  and  from  all  other  sources  not  before  mentioned..  38, 791. 21 

Total 8,288,472.96 

Amount  of  expenditures  during  the  fiscal  year  ended  June  30,  1894, 

including  expenses  attending  sales  of  condemned  stores,  exchange 

of  powder,  etc 4,463,749.98 

Amount  deposited  in  Treasury  during  the  fiscal  year  ended  June  30, 

1894,  asproceedsof  sales  of  Government  property 9,610.03 

Amount  turned  into  the  surplus  fund  on  June  30,  1894 3, 473. 81 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 

and  others  on  June  30,  1894 507,414.97 

Amount  transferred  from  ordnance  appropriations  in  settling  accounts 

during  the  fiscal  year  ended  June  30, 1894 32,427.80 

Amount  in  the  Treasury  not  reported  to  the  credit  of  appropriations 

on  June  30,1894 ^. 206.28 

AnioDut  in  the  Treasury  to  the  credit  of  appropriations  on  Jnne  30, 

1894 3,271,590.59 

Total 1 8,288,472.96 
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4  EEPOET  OF  THE  CHIEF  OF  ORDNANCE. 

CLERICAL  FORCE. 

1  deem  it  my  duty  to  invite  yonr  attention  to  the  evils  resulting 
from  an  inadequate  clerical  force  in  this  office.  This  has  been  reported 
in  previous  years,  and  the  Secretary  of  War  has  directed  that  an 
estimate  be  submitted  to  Congress  for  a  sufficient  clerical  force.  This 
has  been  done,  but  the  necessary  appropriation  has  not  been  granted. 
An  estimate  for  this  purpose  has  again  been  included  in  my  estimates 
for  this  year. 

This  estimate  includes  the  one  fourth  and  two  first  class  clerks  which 
were  taken  from  the  force  of  this  office  by  the  legislative,  executive,  and 
judicial  appropriation  act  of  July  31, 1894.  Two  additional  clerksof  class 
2  are  also  asked  for,  and  this  force  of  five  clerks  in  addition  to  the  allow- 
ance for  the  present  fiscal  year  will  be  needed  to  bring  up  the  work  of  the 
office  which  is  behind,  and  to  keep  up  the  steadily  increasing  business 
devolved  upon  this  office. 

APPROPRIATIONS    FOR    ARMING    AND    EQUIPPING    THE    MILITIA    OF 

THE   UNITED   STATES. 

The  Department  has  filled  requisitions  made  upon  it  during  the  year 
for  arming  and  equipping  the  militia  as  far  as  the  portion  of  the  limited 
appropriation  for  this  purpose  allotted  to  the  Ordnance  Department 
would  permit.  The  frequent  and  urgent  demands  which  could  not  be 
filled  for  additional  supplies,  especially  for  improved  arms  and  equip- 
ments, have  reenforced  what  has  been  said  in  my  previous  reports  in 
regard  to  the  insufficiency  of  this  appropriation,  and  has  emphasized 
what  has  been  said  in  regard  to  making  better  provision  for  the  equip- 
ment of  this  valuable  part  of  our  military  service. 

There  is  an  urgent  demand  from  most  of  the  States  to  have  their 
arms  changed  for  a  later  and  better  model.  The  efficiency  of  the 
national  guard  in  actual  service  demands  this,  and  the  present  appro- 
priation renders  it  impossible  to  effect  the  change  of  more  than  a  small 
percentage  of  the  arms  each  year. 

I  would  also  invite  attention  to  what  has  been  said  in  my  two  last 
annual  reports  in  regard  to  the  necessity  for  sotne  provision  of  law 
under  which  the  States  may  turn  in  obsolete  and  unserviceable  ord- 
nance and  ordnance  stores,  and  obtain  credits  of  the  actual  value  of  such 
stores  turned  in  on  their  annual  allotment  of  the  appropriation  for 
arming  and  equipi>ing  the  milita.  Correspondence  and  urgent  applica- 
tions from  the  adjutant-generals  of  States  and  officers  of  the  national 
guard  during  the  yrar  have  enforced  the  necessity  of  some  provision 
of  law  to  properly  and  justly  regulate  this  matter. 

WATERTOWN  ARSENAL. 

The  gun-carriage  plant  has  been  enlarged  and  improved  by  the  altera- 
tion of  old  shops,  the  erection  of  new  shops,  and  by  the  installment  of 
new  machinery  suitable  for  carrying  on  economically  and  effectively 
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REPORT  OP  THE  CHIEF  OF  ORDNANCE.  5 

the  work  on  gun  carriages.  For  several  years  carriages  have  been 
altered  for  the  15-inch  gun  and  the  8-inch  converted  rifles.  These  guns 
are  muzzle  loaders  and  are  required  for  use  at  certain  emplacements 
where,  owing  either  to  the  narrow  or  shallow  channels,  more  powerful 
guns  are  not  required.  The  restricted  sea  way  in  such  channels  pre- 
vents the  passage  of  a  number  of  vessels  at  any  one  tim^  and  the  sim- 
plicity of  muzzle-loading  gunis  is  such  that  they  can  be  installed  and 
left  with  but  Utile  care.  There  are  channels  in  the  United  States  where 
the  mere  presence  of  guns  of  this  nature  would  prevent  an  attempt  at 
passage,  yet  which  would  lead  to  the  vital  parts  of  important  cities. 
The  Bigolets  and  Ghef  Menteur  channels  leading  into  Lake  Pontchar- 
train  may  be  cited  as  instances. 

Carriages  for  modern  guns  are  made  at  this  arsenal,  and  there  have 
been  already  constructed  12-inch  gun  lift  and  nondisappearing  car- 
riages, and  d-inch  nondisappearing  carriages^  while  there  are  at  pres- 
ent being  built  barbette  carriages  for  10-inch  guns,  and  estimates  have 
been  made  for  disappearing  carriages  for  10-inch  guns. 

Cast-iron  projectiles  for  the  field,  siege,  and  seacoast  services,  with 
the  exception  of  shrapnel,  are  also  made  at  this  arsenal,  and  as  the 
results  are  constantly  checked  by  the  testing  machine  installed  some 
years  since,  the  material  produced  is  of  a  high  and  uniform  quality. 
The  arsenal  is 'now  equipped  for  producing  large  castings  such  as  the 
platform  plates  used  for  mounting  guns  at  the  proving  ground  at  Sandy 
Hook,  and  for  other  special  massive  castings  requiring  high  tensile 
strength. 

As  an  adjunct  to  the  plant  about  one-half  mile  of  railroad  is  recjuired 
to  connect  the  carriage  shops  with  the  dock  on  the  Charles  Biver,  that 
these  carriages  may  be  shipped  to  fortifications  by  water.  The  parts 
of  some  carriages  are  of  such  magnitude  that  they  can  not  be  carried 
on  the  railways  of  the  country,  and  in  nearly  all  cases  water  transpor- 
tation is  much  cheaper  than  carriage  by  rail.  An  estimate  for  this 
railroad  is  submitted. 

The  testing  department,  which  embraces  now  a  well-equipped  chem- 
ical laboratory,  is  in  full  operation,  and,  in  addition  to  the  usual  tests 
of  material  for  gun  and  carriage  construction  and  those  for  private  par- 
ties in  the  development  of  economical  engineering  and  metallurgical 
construction,  work  has  been  done  for  other  departments,  such  as  chains, 
shackles,  and  swivels  for  the  Kavy  Department  and  shot  lines  for  the 
Life-Saving  Service. 

Among  the  most  interesting  of  the  investigation  tests  continued 
during  the  year  has  been  the  continuation  of  experiments  on  loaded 
rotating  shafts,  that  is,  shafts  so  loaded  as  to  bend  them  and  introduce 
alternating  stresses  within  the  elastic  limit.  Eeports  of  these  tests  are 
by  law  published  in  a  special  rex)ort  each  year,  but  this  report  is  not 
printed  until  so  late  a  date  that  the  following  interesting  remarks  of 
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6  KEPORT  OP  THE    CHIEF   OP   ORDNANi^E. 

the  commanding  officer  of  the  arsenal  on  this  subject  are  introduced 
here,  viz: 

Tests  have  been  continued  to  determine  the  endurance  of  metals  to  repeat.ed. 
stresses  in  the  form  of  rotating  shafts,  and  specimen  tests  have  been  made  in  the 
metal  after  a  large  number  of  repeated  loads  have  been  received.  Much  interest  is 
taken  in  these  tests,  as  well  as  in  the  direct  practical  determination  of  the  stresses 
which  are  endured  by  material  in  actual  service,  because  classes  of  tests  form,  as  it 
were,  a  connecting  link  between  the  everyday  nse  of  metals  and  the  more  compre- 
hensive but  somewhat  abstract  investigations  of  the  laboratory. 

About  the  close  of  the  last  fiscal  year  some  phenomenal  results  were  obtained 
with  shafts  rotated  at  temperatures  above  400^  F.,  when  it  was  found  that  the  metal 
endured  from  four  to  ten  times  the  number  of  loads  which  it  was  capable  of  endur- 
ing when  the  metal  was  cold.  Specimens  of  an  annular  form  have  beeu  tested  froui 
these  shafts  which  ran  so  long  at  a  blue  heat,  and  the  tensile  strength  was  found 
much  higher  than  that  possessed  by  specimens  taken  from  the  cold  metal.  The  gen- 
eral drift  of  evidence  furnished  by  ruptured  specimens  has  for  a  long  time  tended  to 
show  that  metals  while  loaded  within  a  limit  represented  by  what  is  oommonly 
known  as  the  elastic  limit  would  endure  a  large  number  of  repeated  loading^s 
before  rupture,  nevertheless  that  when  rupture  took  place,  although  nominally  under 
a  stress  not  far  from  the  elastic  limit,  yet  there  were  strong  reasons  for  belie vin^^ 
that  actually  the  stresses  on  the  parts  ruptured  Arst  passed  tiirough  a  state  of  resist- 
ance bearing  some  relation  to  the  tensile  strength  of  the  metal ;  in  other  words,  that 
while  the  elastic  limit  in  a  measure  fixed  the  limit  of  stress  which  it  would  be  safe 
to  apply  a  large  number  of  times,  yet  before  rupture  would  occur  the  metal  would 
first  pass  through  the  higher  stresses  betweeu  the  elastic  limit  And  the  tensile 
strength  of  the  metal. 

At  a  blue  heat  the  elastic  limit  is  lower  than  at  atmospheric  temperatures,  yet  the 
tensile  strength  is  much  greater  at  this  elevated  temperature.  The  fact  that  certain 
of  the  specimens  lYom  the  shafts  showed  higher  final  strength  is  strong  evidence 
that  when  rupture  occurs  the  metal  is  then  at  its  maximum  strength,  or  has  beeu  at 
some  time  prior  to  the  instant  of  rupture.  This  being  the  ^ase,  we  should  expect  the 
development  of  internal  strains  might  explain  the  difference  'between  the  apparent 
and  the  real  strength  of  the  metal. 

A  drop  testing  machine  has  been  estimated  for,  and  experiments  will 
be  undertaken  with  it  to  estimate  the  strength  of  couplers,  a  subject  of 
great  importance  to  the  railroad  companies  of  the  country. 

WATERVLIET  ABSBNAL. 

The  installation  of  the  plant  required  for  the  manufacture  o^  8,  10, 
and  12  inch  guns  is  comi>leted,  and  contracts  have  beeu  made  for 
obtaining  the  tools  for  manufacturing  guns  of  16-inch  caliber.  The 
output  of  seacoast  guns  of  regulation  pattern  during  the  past  fiscal 
year  was  eleven  8-inch,  eleven  10-inch,  and  six  12-inch.  In  addition, 
one  10-inch  wire- wound  Crozier  gun  has  been  completed  and  work  is  in 
progress  on  seven  12-inch  mortars.  With  the  additional  machinery 
already  installed  the  output  per  annum  will  be,  as  anticipated,  twelve 
8-inch,  fifteen  10-inch,  and  fifteen  12-inch  guns. 

In  addition  to  the  plant  for  seacoast  guns,  there  is  machinery  for  the 
fabrication  of  guns  for  the  field  and  siege  services. 

About  twenty-five  field  guns,  ten  5-inch  siege  guns,  and  ten  7-inch 
siege  howitzers  can  be  produced  sinnually,  or,  if  all  the  machinery  is 
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REPORT  OP  THE  CHIEF  OF  ORDNANCE.  7 

devoted  exclusively  to  the  purpose,  fifty  field  guns  can  bo  made  iu  the 
same  time. 

Now  that  the  plant  is  fully  installed  a  more  thorough  system  can  be 
and  has  been  introduced  in  the  work,  effecting  diminution  in  time  and 
oost  and  allowing  much  greater  accuracy  in  the  mechanism.  A  porta- 
ble scale  of  300,000  pounds  capacity  has  been  introduced  for  weighing 
guns.  It  is  mounted  on  broad-faced  wheels  so  that  it  can  be  trans- 
ported from  one  part  of  the  shop  to  another. 

The  increased  length  of  the  12-inch  guns  has  made  an  extension 
of  the  shrinkage  furnace  necessary,  and  the  method  of  heating  used, 
although  very  simple,  has  been  found  entirely  effective. 

The  above  plant  is  now  running  in  a  very  satisfactory  manner. 
Constant  efforts,  however,  are  being  made  to  perfect  the  details  of 
fabrication  and  to  diminish  the  cost.  The  shops  are  lighted  by  elec- 
tricity, and  all  the  cranes,  five  in  number,  are  operated  by  electricity 
except  the  two  of  30  tons  capacity  originally  installed. 

An  antiquated  water-power  plant  is  being  rei)laced  by  one  of  modem 
manufacture,  by  means  of  which  about  120  to  130  horse  power  will  be 
realized  as  against  35-horse  power  obtained  with  the  old  system.  The 
water  x)ower  is  furnished  firee  by  the  State  of  New  York  from  the  Erie 
Canal.  A  portion  of  the  new  plant  will  be  utilized  for  obtaining  elec- 
trical energy  for  use  in  the  gun  shop,  and  will  effect,  it  is  believed,  a 
saving  of  about  one- third  in  the  fuel  now  consumed  at  that  shop,  with 
consequent  reduction  in  the  cost  of  guns. 

A  new  iron  bridge  has  been  constructed  over  the  Erie  Canal  to 
replace  the  old  wooden  structure  built  many  years  ago,  which  had 
become  too  weak  for  the  heavy  loads  now  required  at  the  gun  factoiy 
and  which  required  a  considerable  outlay  in  repairs. 

Owing  to  the  establishment  of  the  gun  factory  at  Watervliet  Arse- 
nal the  fire  defense  available  has  become  entirely  inadequate.  Not 
only  are  the  buildings  to  be  taken  care  of  much  more  extensive,  but 
they  and  their  contained  machinery  and  materials  are  so  valuable  that 
a  suitable  system,  mainly  for  the  prevention,  but  also  for  the  extin- 
guishing of  fires,. has  become  of  paramount  importance.  Estimates 
for  such  a  system  are  submitted,  amounting  to  $11,919.75.  The 
destruction  of  a  very  small  number  of  the  machines  in  the  gun  shop 
would  exceed  greatly  this  sum,  and  a  system  but  ^>artially  effective 
would  be  of  little  more  use  than  the  one  now  existing. 

An  estimate  of  $98,840  is  submitted  for  the  xmrchase  of  a  tract  of 
land  in  the  vicinity  of  the  arsenal  for  railroad  connection  therewith  for 
the  erection  of  a  firing  house,  butts,  building  of  carriages,  and  complete 
installment  for  proving  guns.  All  guns  must  be  proved  before  issue  to 
the  service,  as  in  that  way  only  minor  defects,  which  are  sometimes 
found  to  exist  after  the  most  careful  inspection,  can  be  detected.  At 
present  it  is  necessary  to  send  all  large  guns  to  the  Sandy  Hook  Prov- 
ing Ground  for  proof.    The  transportation  is  expensive  and  the  delay 
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8  REPORT  OP  THE  CHIEF  OP  ORDNANCE. 

considerable.  Moreover,  this  proving,  which  is  hardly  a  legitimate 
work  for  Sandy  Hook,  very  materially  interferes  with  the  important 
work  which  mnst  be  done  exclusively  at  that  station. 

The  necessity  of  proving  some  thirty-seven  large  guns  annually  with 
mortars  and  carriages  obstructs  progress  in  important  experimental 
work  which  suffers  delay. 

It  is  believed  that  the  outlay  on  a  ground  at  Watervliet  Arsenal 
would  be  saved  in  a  very  few  years.  In  addition,  it  is  most  important 
that  firing  to  test  mechanism  should  take  place  in  the  presence  of 
ofl&cers  on  duty  at  the  gun  factory  and  in  proximity  to  the  workshop 
itself,  so  that  defects  may  be  rendered  apparent  to  those  conducting 
the  work  and  may  be  remedied  without  returning  the  gun  over  a  long 
distance.  This,  at  present,  has  to  be  done  in  order  that  slight  changes 
may  be  made,  which  changes  have  at  times  to  be  tried  by  subjecting 
the  gun  again  to  experimental  firing. 

BANDY  HOOK  PROVING  GROUND. 

Daily  firings  have  taken  place  at  the  proving  ground,  Sundays  ex- 
cepted, whenever  the  weather  and  other  circumstances  would  permit. 
All  guns,  except  field  guns,  and  such  carriages  as  require  proof,  are 
proved  here.  Eeception  tests  for  armor-piercing  shot  and  deck-x)iercing 
shell  are  made.  The  continued  firings  for  test  of  type  guns  and  car- 
riages and  all  firing  with  experimental  cannon  and  for  ballistic  pur- 
poses are  carried  on.  A'  small  but  well-equipped  machine  and  car- 
penter shop  is  provided  for  use  in  repairs  and  in  working  into  shape 
materials  for  butts,  targets,  armor-plate  backing,  shelters,  screens,  and 
all  the  paraphernalia  required  for  testing. 

The  tracks  which  were  the  property  of  the  Central  Kailroad  of  Kew 
Jersey,  and  which  remained  when  that  company  was  directed  to  cease 
the  use  of  the  grounds  at  Sandy  Hook,  were  purchased  and  connect  the 
proving  ground  with  the  railroad  systems  of  the  country.  The  trans- 
portation from  the  gun  factory  to  the  proving  ground,  formerly  by  water 
routes,  is  made  with  much  greater  dispatch  and  greatly  diminished  cost 
over  the  railroad.  The  guns  and  carriages  no  longer  have  to  be  trans- 
ported ftom  the  wharf  after  their  arrival,  but  are  carried  direct  to  the 
powerful  crane  installed  in  front  of  the  batteraes  and  are  unloaded 
there.  The  narrow  neck  connecting  th6  proving  ground  with  the  main- 
land near  Seabright  is  at  times  cut  through  during  heavy  storms,  and 
in  such  cases  expensive  repairs  have  to  be  made,  but  notwithstanding 
this  it  is  estimated  that  in  transportation  alone  an  annual  saving  of  at 
least  $25,000  has  been  effected  during  the  fiscal  year. 

An  item  of  $18,500  has  been  embodied  in  my  annual  estimates  to 
cover  the  expense  of  placing  on  piling  2,000  feet  of  this  railroad  track 
where  it  runs  along  the  narrow  neck  connecting  the  reservation  with 
the  mainland  of  New  Jersey  and  for  permanent  and  substantial  repairs 
of  the  railroad  generally. 
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An  explosive  chamber  for  experiments  with  fragmentation  of  shell 
and  the  eflfects  of  high  explosives  has  been  erected. 

A  Hearch  light  with  appliances  for  working  it  has  been  installed 
with  a  view  to  ascertaining  by  direct  experiment  its  value  as  an  adjunct 
to  coast  defense. 

Some  idea  of  the  amount  of  work  d(me  at  the  |)roving  ground  can  be 
formed  from  a  statement  of  the  rounds  fired  during  the  year,  which 
were  iis  follows : 

Rapid-Bre  guns 2, 484 

Field  and  siege  gnn8 703 

Breech-loading  rifled  mortars 378 

Seacoast  guns .■ 459 

Brown  segmental  gun 176 

Total 4,200 

The  demands  upon  the  force  at  or  connected  with  Sandy  Hook  are 
always  great,  and  any  delay  at  this  i>oint  almost  necessarily  occasions 
delay  at  the  other  ordnance  establishments.  Everything  should  be 
done  to  facilitate  the  performance  of  work  there. 

BOOK   ISLAND    ARSENAL. 

The  plant  for  the  manufacture  of  field  and  siege  artillery  carriages 
inaugurated  two  years  since  at  this  arsenal  is  now  in  active  operation. 
It  is  organized  for  the  construction  of: 

(1)  Machine-gun  carriages. 

(2)  Field-gun  carriages,  steel,  for  3.2-inch  B.  h.  field  gun. 

(3)  Limbers,  caissons,  battery  wagons,  and  forges  for  3.2-inch  B.L. 
field  gnns. 

(4)  Carriages  ana  jimbers  for  5-inch  B.  L.  siege  guns  and  7-inch  B, 
L.  howitzers. 

A  conservative  course  has  been  pursued  in  making  the  additions 
and  in  improving  the  plants  for  the  fabrication  of  the  various  stores 
required  for  the  equipment  of  the  infantry,  cavalry,  and  artillery 
services  which  are  largely  sui)plied  from  this  arsenal. 

The  best  use  has  been  made  of  existing  plants  and  the  small  means 
available  for  additional  machinery  with  a  view  to  the  general  effective- 
ness of  the  establishment  as  a  whole,  but  more  machinery  is  needed 
and  should  be  added  for  more  economical  work  when  means  permit. 

The  power  houses  and  plants  for  pumping  water  from  the  water  pool 
and  the  rapids  of  the  river  north  of  the  island  to  the  reservoirs  and 
for  direct  pressui'e  for  fire  purposes  have  been  repaired. 

A  16-inch  pipe  has  been  laid  in  the  bottom  of  the  river  to  a  point  in 
the  rapids  beyond  the  lower  extremity  of  Papoose  Island  and  connected 
with  the  pump-house  at  the  shore  end  so  as  to  be  below  the  action  of 
frost  and  readily  accessible  at  the  valve  connection  and  to  i>ermit  the 
use  of  the  reservoir  head  to  flush  the  pipe.  An  electric  lighting  plant 
for  the  shops  and  office,  to  be  extended  eventually  to  the  avenues  and 
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quarters,  has  been  put  iu;  and  the  shops,  office,  barracks,  and  quarters, 
etc^  connected  by  telephone. 

Estimates  are  submitted  for  this  arsenal  for  the  ensaing  year  for 
needed  machinery  for  the  shops,  and  the  laying  of  pavements  in  shops 
E,  F,  and  C;  for  paving  Armstrong  avenue  (in  part);  and  for  a  brick 
hospital  building  and  stables. 

SPRINGFIELD  ARMORY. 

The  work  of  manufacture  of  the  new  magazine  riiie  has  been  almpst 
completely  transferred  to  the  new  shops  at  the  armory,  the  transfer  of 
the  machinery  from  the  old  to  the  new  shops  having  been  made  during 
the  year  in  the  most  convenient  manner.  The  annealing  and  tempering 
room  of  the  new  shop  alone  remains  to  be  occupied,  the  principal  fittings 
being  in  place,  and  it  will  be  shortly  put  in  operation. 

The  fitting  up  of  the  new  blacksmith  shop  is  in  progress. 

These  shops  will  be  lighted  by  electricity,  the  lighting  wires  having 
been  laid  throughout  the  shops  and  the  dynamos  are  about  to  be  placed 
in  the  engine-room. 

A  very  complete  system  of  exhaust  pipes  with  fans  has  been 
arranged  to  remove  the  refuse  from  the  workshops.  One  system  of 
pipes  leads  from  the  stocking  and  carpenter  shops,  and  carries  the 
shavings,  wood  chips,  and  dust  to  a  receptacle  convenient  to  the  boiler 
room  from  which  the  refuse  is  taken  to  be  burned  under  the  boilers. 
This  fan  requires  35-horse  power  for  operation.  Another  system 
connects  the  polishing  and  filing  shops,  through  a  discharge  pipe,  to  a 
tank  of  water  on  the  outside  of  the  building,  into  which  the  emery  is 
driven.  A  small  exhaust  fan  and  pipes  have  been  placed  also  in  the 
browning  room  for  the  benefit  of  the  wheels  used  there.  In  other 
respects  the  arrangement  of  the  new  shops  has  been  made  as  complete 
afi  possible  with  modern  conveniences. 

One  of  the  two  sets  of  new  quarters  for  officers  which  was  commenced 
in  September  last  will  be  completed  by  November  of  this  year.  The 
second  set  of  quarters  was  commenced  in  the  latter  pait  of  June  of  this 
year,  and  is  now  being  covered  in  and  roofed. 

Since  the  last  report  the  alterations  to  and  fitting,  up  of  machines 
in  the  manufacture  of  fixtures,  tools,  and  gauges  for  the  manufacture 
of  the  magazine  rifle  have  progressed  steadily.  A  reorganization  of 
the  system  in  vogue  was  believed  very  desirable,  if  not  necessary,  in 
order  to  perfect  the  work  and  keep  down  the  cost,  and  some  radical 
changes,  and  it  is  hoped  improvements,  have  been  made,  including 
the  introduction  of  cheaper  labor  wherever  possible  and  the  substitu- 
tion, as  far  as  practicable,  of  machine  for  hand  labor.  To  accomplish 
this  it  became  necessary  to  make  a  number  of  changes  in  the  person- 
nel of  foremen  and  workmen.  Changes  in  the  fixtures  and  tools  and 
in  the  order  of  finishing  the  parts  of  the  rifle  are  still  being  made 
almost  daily  and  cheaper  labor  substituted  wherever  it  is  deemed  prac- 
ticable. 


Digitized  by 


Google 


REPORT  OP  THE  CHIEF  OF  ORDNANCE,  11 

No  tests  have  been  made  during  the  year  of  any  new  inventions  in 
magazine  arms  under  the  current  instructions  to  the  commanding  offi- 
cer of  the  Springfield  Armory  to  test  and  rejjort  upon  all  such  inven- 
tions as  may  be  presented  to  him  for  trial. 

FRANKPORD   ARSENAL. 

The  estimates  submitted  last  year  for  the  transfer  of  the  cartridge 
plant  sit  this  arsenal  to  the  now  vacant  rolling-mill  building  are  again 
renewed.  The  following  remarks  from  the  last  annual  report  are  quoted 
as  showing  the  necessity  for  this: 

The  development  of  our  modem  war  material  has  added  so  much  to  the  impor- 
tance of  the  work  at  this  arsenal  and  to  the  demands  niton  it«  resources  that  the 
occupancy  of  more  shoproom  than  the  buildings  now  in  use  contain  or  afford,  is 
rendered  obligatory.  A  new  building  is  not  required,  since  one  built  originaUy  for 
a  rolling  miU,  but  not  equipped  with  mivchinery,  is  available  and  well  suited  for  the 
purpose.  The  various  operations  in  the  manufacture  of  small-arm  cartridges  are  at 
present  of  necessity  conducted  in  four  different  detached  buildings,  not  suited  by 
reason  of  location  and  size  for  the  most  economical  work  on  even  the  present  out- 
put of  cartridges.  These  buildings  arc,  besides,  overcrowded  with  recent  additions 
of  plant  required  for  the  manufacture  of  new  model  gun  sights,  fuses,  and  cartridge 
eases  of  largo  size,  or  fixed  ammunition  for  mountain  and  field  artillery.  With  the 
transfer  of  the  principal  plant  to  the  now  empty  building,  space  will  be  afforded 
nnder  one  roof  for  convenient  arrangement  of  all  the  successive  operations,  and 
facilities  given  for  an  expansion  from  the  present  maximnm  output  of  36,000  car- 
tridges per  day  to  250,000  to  meet  an  emergency.  There  is  urgent  need  for  the  appro- 
priations reqnired  to  carry  out  this  rearrangement  of  the  plant. 

Further  delay  in  carrying  out  this  needed  improvement  will  work  to 
great  disadvantage  for  the  Government.  The  transition  from  manu- 
facture of  .45  to  .30-caliber  ammunition,  requiring  new  processes  and 
in  many  cases  new  machinery,  must,  as  an  alternative,  be  established 
aa  completely  as  circumstances  will  admit  in  the  inadequate  building 
space  now  used  for  all  purposes  of  manufacture  at  the  arsenal. 

The  plantfor  the  production  of  the  new  ammunition  has  been  gradually 
developed  during  the  year  and  the  present  output,  in  connection  with 
other  cartridge  work,  is  at  the  rate  of  8,000 .30-caliber  cartridges  per  day. 
The  manufacture  of  .45-caliber  ammunition  in  reduced  quantity  is  con- 
tinued and  it  will  be  necessary  to  retain  machinery  specially  fitted  for 
this  work  for  years  to  come.  During  the  past  year  there  were  manu- 
factured about  212,000  rifle  ball  cartridges,  caliber  .30;  2,537,000  ball 
aud  blank  cartridges  for  rifle  and  carbine,  caliber  .45 ;  and  2,750,000  ball 
and  blank  cartridges  for  revolvers,  caliber  .38.  The  manufacture  of 
fuses  for  shell  and  shrapnel,  of  shrapnel  for  fleld  guns,  gun  sights,  and 
kindred  miscellaneous  articles  has  also  been  continued  to  the  extent 
of  existing  facilities. 

Chemical  laboratory. — The  work  of  this  establishment  has  been  much 
extended  and  systemized  for  the  examination  of  powders  and  explosives, 
some  details  of  which,  based  upon  the  appended  report  of  the  officer  in 
charge,  are  referred  to  in  this  report  under  the  head  of  smokeless 
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powder.  The  utility  of  tliis  laboratory  has  already  been  well  demon- 
strated, and,  as  now  managed,  it  promises  to  become  indispensable  to 
the  Department. 

BENICTA   ARSENAL. 

The  facilities  for  making  ballistic  tests  of  i)owders  maniifactared  on 
the  Pacific  coast  have  been  increased  so  that  powders  for  small  arms 
and  field  guns  can  be  conveniently  tried,  but  they  will  have  to  be 
improved  that  powder  for  the  heavier  guns  can  be  also  tested.  At 
present  recourse  is  had  to  such  guns  as  are  mounted  in  the  works  in 
San  Francisco  Harbor. 

The  i)owder  tests  have  included  lots  of  black  powder  delivered  under 
contract  by  the  California  Powder  Works  for  the  .45-caliber  Spring- 
field rifle,  I.K.  and  sphero-hexagonal  powders  for  the  3.  2incli  B.L*. 
field  gun,  and  hexagonal  powder  for  15-inch  smooth-bore  cannon, 
besides  some  trials  of  smokeless  powders  for  small  arms  and  cannon  of 
samples  submitted  by  manufacturers  on  the  Pacific  coast. 

In  pursuance  of  instructions  from  this  office  a  circular  letter  was 
sent  to  known  manufacturers  or  inventors  of  powders  and  projectiles 
informing  them  of  the  desire  of  the  Dei)artment  to  assist  ia  every  way 
practicable  in  the  development  of  powders  and  explosives,  that  facili- 
ties for  testing  would  be  afforded  at  the  arsenal,  and  that  when  practicable 
an  officer  of  the  post  would  be  present  at  private  tests.  Some  Peyton 
powder  for  the  .30-caliber  magazine  rifle  was  procured  from  the  Cali- 
fornia Powder  Works.  This  company  has  been  the  first  to  succeed  in 
the  manufacture  of  small  caliber  rifle  smokeless  powder  in  quantity 
for  the  War  Department  in  this  country  and  is  now  engaged  in  deliv- 
ering the  powder  used  in  making  the  .30-caliber  magazine  rifle  ammu- 
nition at  the  Frankfbrd  Arsenal.  Favorable  results  were  obtained 
with  small  samples  of  smokeless  powder  for  the  .30-caliber  magazine 
rifle,  furnished  by  the  Giant  Powder  Company  of  California.  The 
United  States  Smokeless  Powder  Company,  of  San  Francisco,  also  fur- 
nished samples  of  smokeless  powder  for  the  .30-caliber  rifle  and  for 
field  guns,  which  have  been  tested  without  as  yet  developing  very  favor- 
able results. 

Tests  were  made  with  the  Reed  bullet  in  which  the  jacket  is  depos- 
ited on  the  lead  core  by  electrolysis.  No  advantage,  however,  seems 
to  exist  over  the  ordinary  mechanical  method  pf  applying  the  covering 
to  the  lead. 

The  estimates  submitted  for  this  arsenal  for  the  next  year  comprise 
small  fireproof  boiler  houses  for  the  new  shops  and  the  pump  house  to 
replace  extemporized  and  worn  wooden  buildings;  also  to  renew  dilap- 
idated wooden  fencing  around  part  of  the  grounds,  and  to  place  iron 
fencing  on  the  side  now  oi)eu  along  the  Une  of  railroad. 

The  probability  that  military  exigencies  may  at  any  time  suddenly 
require  considerable  manufactures  of  military  supplies  always  exists, 
and  the  maintenance  of  the  arsenal  in  condition  for  active  operations  is 

consequent  duty. 
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MACHINE   GUNS. 

t 

The  contract  for  18  of  the  new  caliber  .30  10-barrel  Gatling  guns,  to 
which  reference  was  made  in  the  last  annual  report,  has  been  completed. 

In  the  proof  of  these  guns  with  the  new  smokeless  powder  ammunition 
trouble  was  experienced  from  the  escape  of  gas  through  punctured 
primers,  which  threw  the  extractor  out  of  place  and  temporarily  disabled 
the  gun.  This  was  remedied  by  providing  vents  for  the  escape  of  gas 
in  such  cases  \*ithout  injury  to  the  gun.  Reports  have  been  received 
of  occasional  failures  of  the  new  feed  strij)  for  this  gun.  The  company 
claims  these  failures  were  due  to  imperfections  in  their  manufacture. 
As  a  result  of  this  a  careful  inspection  of  the  feed  strips  furnished  by 
the  company  to  the  Department  has  been  instituted. 

Tests  of  a  2-barrel  machine  gun,  invented  by  G.  W.  Robertson,  have 
been  made  at  the  Springfield  Armory  with  as  yet  no  conclusive  results. 
The  gun,  as  originally  tried,  was  fitted  with  .45-calibor  barrels.  The 
tests  already  made  have  been  unsatisfactory,  chiefly  on  account  of  the 
mount,  which  failed  to  hold  the  gun  properly,  resulting  in  inaccurate 
shooting.  It  was  also  considered  too  hea^y  for  any  military  service  to 
which  the  gun  might  be  adapted.  A  light,  self-supporting  tripod 
mount,  intended  to  adapt  the  gun  for  easy  carriage  on  paek  animals, 
has  been  prepared  by  the  inventor.  The  gun  with  this  mount  and 
fitted  with  barrels  of  .30  caliber  will  be  given  a  further  trial. 

A  2-barrel  Gardner  machine  gun  of  .303  caliber,  with  ammunition, 
was  imi)orted  by  the  English  makers,  and  at  their  request  a  trial  was 
undertaken  by  the  Department  at  the  Springfield  Armory.  Owing  to 
defects  in  the  ammunition  the  trial  was  suspended  and  the  gun  with- 
drawn by  the  company  for  other  uses. 

MAOAZINK   RIFLK,   MODEL  1892,    CALIBER  .30. 

The  first  of  these  arms  was  completed  at  the  Springfield  Armory 
about  the  1st  of  January  last.  By  June  1 ,  the.output  had  been  increased 
to  the  rate  of  40  rifles  per  day.  At  this  date  60  rifles  per  day  are  being 
produced  and  in  a  few  months  it  is  expected  to  advance  to  the  rate  of 
80  rifles  per  day. 

Up  to  September  28,  2,950  of  the  new  magazine  rifles  had  been  manu- 
factured. Early  issues  of  single  rifles  were  made  to  the  military  head- 
quarters, the  governors  of  States,  and  to  the  militiiry  service  schools, 
besides  a  special  issue  of  40  rifles  to  Fort  Sheridan,  111.,  and  issues  will 
now  be  made  to  the  regiments  in  the  regular  service.  Several  causes 
of  delay  in  the  issues  to  the  Army  have  occurred. 

A  sufficient  number  of  bayonet  scabbards  had  not  been  made 
and  changes  were  found  necessary  in  the  sights  and  ramrods,  and 
finally  when  it  was  believed  that  the  arms  were  ready  for  issue  it  was 
found  that  rust  had  appeared  in  the  chamber.  All  of  these  difficulties 
have  been  remedied,  and  as  sufficient  scabbards  will  soon  be  completed 
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there  should  be  no  farther  delay  in  issuing  the- arms  as  fabricateil. 
Experience  has  not  yet  developed  all  the  difficulties  that  may  have  tx> 
be  considered  with  smokeless  powder.  The  formation  of  rust  in  the 
chamber  and  about  the  striker  when  gas  escapes  through  the  prinaer 
must  be  i>rovided  for.  Soda  water  is  now  being  used  instead  of  sperm 
oil  for  removing  the  powder  residue,  after  which  the  bore  is  coated 
with  cosmoline  before  the  arm  is  packed. 

¥o  erosion,  so  far  produced  in  the  face  of  the  bolt,  has  been  found  to 
render  that  part  unserviceable.  To  enable  this  surface  to  better  resist 
erosive  action,  when  the  bolt  is  casehardened,  a  small  piece  of  potas- 
sium cyanide  is  placed  in  the  well  and  thus  the  hardness  of  the  front 
surface  is  increased. 

Some  of  the  rifles  that  have  been  issued  did  not  embody  the  latest 
changes  in  the  sights.  Complaints  have  been  received  that  the  sights 
were  not  graduated  for  range  shooting,  or  arranged  to  compensate  for 
drift,  and  besides  have  no  wind  gauge.  Opportunity  will  be  taken  to 
exchange  the  small  number  of  sights  having  any  defects  which  have 
been  already  sent  out  for  those  in  which*  the  sight  has  been  corrected 
by  later  experiments  at  the  armory.  The  sight  notches  on  the  leaf  and 
slide  are  placed  to  the  left  of  the  axis  of  the  bore,  making  absolute  cor- 
rection for  drift  at  500  and  1,000  yards  and  approximate  correction  at 
other  ranges.  The  rear  sight,  for  reasons  explained  in  the  last  annual 
report,  is  not  provided  with  a  wind  gauge. 

Bayonet  scabbard. — The  pattern  of  bayonet  scabbard  previously 
adopted  is  a  body  of  steel  with  mouthpiece  and  two  springs  between 
which  the  bayonet  is  held;  an  open  hook  of  steel  riveted  to  a  boss  on 
the  body  serves  to  attach  the  scabbard  to  the  belt.  On  account  of 
the  weight  of  this  scabbard,  7^  ounces,  repeated  trials  have  been  made 
and  are  still  in  progress  to  produce  a  scabbard  made  of  aluminum. 
Samples  of  sheet  aluminum,  alloyed  with  other  metals  to  obtain  stiff 
ness,  were  suct^essfully  formed  with  the  same  machines  as  are  emxiloyed 
in  the  manufacture  of  the  steel  scabbard,  but  all  methods  tried  to 
l)roduce  a  firm,  neat,  and  practicable  union  of  the  folded  edges  have 
failed.  Numerous  solders  exist  which  can  be  used  on  this  metal  by 
means  of  the  ordinary  soldering  iron,  but  that  method  is  not  suited  to 
this  particular  work.  Another  company  is  now  experimenting  with 
the  construction  of  a  scabbard  with  folded  edges;  this  gives  a  very 
attractive  looking  scabbard,  but  so  far  one  not  possessing  sufficient 
stiffiiess. 

Steel  for  gun  barrels, — No  difficulty  has  been  met  in  securing  the 
(juantity  of  steel  required  for  manufacture  under  the  established  stand- 
ard for  metal,  to  have  an  elastic  limit  of  not  less  than  60,000  pounds 
with  tenacity  of  about  100,000  pounds,  and  elongation  of  15  to  20  per 
cent,  the  metal  to  be  homogeneous,  free  from  seams  or  hard  spots,  and 
capable  of  being  readily  worked  by  tools. 

Steel  now  in  use  is  furnished  by  two  firms.    The  qualities  slightly 
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exceed  the  reqairements  mentioned,  and  the  metal  has  been  qaite  oni- 
form.  Continued  experiments  have  been  made  with  samples  of  steel 
furnished  by  other  manufacturers.  Twenty-two  sample  lots  in  all,  fur- 
nished by  diflFerent  manufacturers,  or  different  qualities  from  the  same 
manufacturer,  have  been  tried.  Many  of  them  show  considerably 
higher  physical  qualities  than  the  standard  metal,  but  have  been  found 
to  work  with  difficulty  or  to  be  unsuited  for  use  from  various  causes. 
Two  samples  of  these,  however,  have  been  selected  from  which  to  make 
barrels  for  proof  tests.  One  contains,  it  is  understood,  about  4  per 
cent  of  nickel.  The  tests  show  an  elastic  limit  of  70,000  pounds  and  a 
tenacity  of  about  106,000  pounds,  and  21  per  cent  elongation.  The  other 
is  a  lot  of  ten  barrels  of  Swedish  steel.  The  tests  of  this  metal  show 
80,000  pounds  elastic  limit,  tenacity  of  about  113,000  pounds,  and  elon- 
gation of  14  per  cent. 

The  report  of  the  principal  operations,  by  the  commanding  officer  of 
the  Springfield  Armory,  is  appended: 

SMALL  CALIBER  RIFLE  AMMUNITION. 

The  regular  manufacture  of  service  ball  cartridge  ammunition  for 
the  .30-caliber  magazine  rifle,  model  1892,  using  a  smokeless  powder  of 
domestic  production  (Peyton),  was  commenced  at  the  Frankford  Arse- 
nal in  May  last,  and  up  to  the  end  of  June  about  200,000  rounds  had 
been  made  and  issued  or  placed  in  store.  A  quantity  of  this  ammuni- 
tion previously  made  for  use  by  the  different  magazine  gun  boards,  and 
for  the  extended  experiments  required  in  developing  the  ammunition 
and  in  the  proof  of  rifles  at  the  Springfield  Armory,  was  charged  with 
the  several  varieties  of  foreign  powder,  Wetteren  and  Troisdorf,  pro- 
cured in  small  lots  before  the  receipt  of  the  domestic  powder  now  being 
used. 

The  output  of  .30-caliber  rifle  ball  cartridges  is  now  at  the  rate  of 
8,000  per  day,  which  will  be  increased  in  proportion  as  the  manufac- 
ture of  the  .45-caliber  Springfield  rifle  ammunition  can  be  discontinued 
and  the  needed  changes  of  machinery  and  plant  are  made.  The  fol- 
Jewing  data  relate  to  the  .30-caliber  cartridge,  charged  with  Peyton 
powder: 

Cartridge  complete,  bottle-shaped;  weight  412  grains,  length  3.06  inches. 

Projectile,  cylindro-conical  shape  with  ogival  head  and  flat  base;  weight  220 
grains,  length  1.265  inches,  sectional  density  0.33;  jacket  material,  cupro-nickeled 
steel;  filling  material,  hardened  lead  12.5  parts  tin  and  87.5  parts  lead. 

Shell,  weight  150  grains,  length  2.315  inches;  material,  cartridge  brass,  tinned. 

Charge,  for  initial  velocity  of  2,000  feet  per  second,  43  grains  powder  (Peyton); 
average  gas  pressure,  33,000  pounds  per  square  inch. 

The  blank  and  gallery  practice  cartridges  adopted  for  the  30-caliber 
magazine  rifle  are  briefly  described,  as  follows: 

The  blank  cartridge  is  adapted  for  loading  through  the  magazine. 
For  this  puqwse  the  case  is  made  of  the  ordinary  cartridge  brass,  hol- 
low throughout,  and  has  the  outward  form  of  the  ball  cartridge  entire, 
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including  the  bullet.  This  is  necessary  in  order  that  the  feed  mechan- 
ism may  operate  properly.  The  cartridj^e  is  sufficiently  firm  to  eudure 
the  working  of  the  magazine  and  repeated  use  without  injury.  The 
point  is  divided  into  tliree  parts  by^  open  cuts,  which  are  brought 
together  and  formed  into  the  shape  of  the  ordinary  projectile  after  the 
loading  charge  has  been  inserted.  There  are  nq  wads,  or  other  sub- 
stance than  powder,  used  in  the  charge.  The  case  is  sealed  by  coating 
the  end  with  collodion  varnish. 

When  the  cartridge  is  fired  the  point  is  opened  under  the  pressure  of 
the  gas.  The  obturation  is  good.  The  cartridge  can  be  readily  extracted 
and  can  be  used  for  reloading.  As  it  is  found  that  the  fouling  from 
black  powder  used  in  these  cartridges  can  be  removed  from  the  bore 
without  difficulty,  the  .30-caliber  blank  cartridges  now  being  made  are 
charged  with  black  powder.  Experiments  made  in  firing  with  this  car- 
tridge against  paper  screens  at  a  distance  reduced  to  6  feet  showed  no 
perforation  larger  than  would  be  formed  by  a  single  grain  of  unburned 
powder.    At  20  feet  distance  no  marks  were  visible  on  the  screen. 

The  cartridge  case  fV)r  gallery  practice  is  adapted  for  single  loading 
only.  The  exterior  dimensions  of  the  case  are  the  same  as  those  of 
the  regular  cartridge  case.  It  is  made  from  a  solid  rod  of  brass  and 
bored  to  small  diameter  to  receive  the  reduced  charge  of  black  powder 
and  hardened  lead  ball,  leaving  a  strong,  heavy  case  of  sufficient 
strength  in  itself  to  resist  the  force  of  discharge  without  expansion. 
Samples  of  these  cases  have  been  fired  108  times  at  Frankford  Arsenal 
without  resizing  and  remained  in  serviceable  condition.  Experiment 
having  shown  that  the  round  balls,  if  made  with  the  proportion  of  tin 
1  to  16  of  lead,  occasion  even  slightly  less  fouling  than  with  the  propor- 
tion of  1  to  10,  the  former  proportion  has  been  adopted. 

The  comparative  tests  of  .30  caliber  lubricated  and  uonlubricated 
bullets,  referred  to  in  the  last  annual  report,  resulted  as  then  stated  in 
finding  that  lubricant  is  not  required  for  a  bullet  with  german-silver 
ja<5ket.  During  the  past  year  an  additional  1,000  rounds  has  been  flred 
from  each  of  the  rifles  N  and  O,  making  about  3,000  rounds  in  all  from 
each,  and  using  uonlubricated  bullets  with  jackets  of  german  silver 
and  of  cupro-nickeled  steel,  contemporaneous  experiments  having 
shown  the  superiority  of  the  latter  metal  for  bullet  covering  as  regards 
penetration  and  resistance  to  deformation.  This  last  series  of  the  tests 
resulted  favorably  for  the  steel  covering,  as  it  was  shown  that  there 
was  no  very  appreciable  falling  ofl^"  in  either  the  velocity  or  accuracy 
of  the  rifles  after  3,000  rounds,  and  the  rifle  using  the  cupro-nickeled 
steel  jacket  seems  to  have  held  its  own  a  little  better  than  the  other. 
Condensed  reports  of  the  series  of  experiments  with  these  rifles  are 
appended. 

During  these  tests  the  fact  was  elicited  that  with  the  .30  caliber  rifle 
fired  from  a  fixed  rest,  as  is  necessarily  done  in  such  cases,  the  accuracy 
of  fire  was  materially  aifected  by  vibrations  of  the  barreli  and  it  was 
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decided  to  use  one  of  the  heavy  .30  calibre  pressure  barrels,  having  the 
same  dimensions  of  bore  as  the  rifle,  for  additional  comparative  tests 
of  the  german  silver  and  capro-nickeled  steel  ballet  coverings.  The 
resmlts  are  given  in  the  appended  report,  dated  at  the  Frankfort  Arse- 
nal, December  2,  1893.  The  velocity  with  the  cupro-nickeled  steel 
jacket  was  uniformly  superior,  and  the  mean  variations  were  much  in 
favor  of  this  jacket.  The  record  for  accuracy  also  favors  the  steel  cov- 
ering. 

A  comparison  of  the  accuracy  of  the  rifle  and  the  heavy  pressure  bar- 
rel, both  fired  from  fixed  rest,  is  shown  by  the  following.  The  record  is 
for  consolidated  targets  of  10  shots  each^  and  comprises  35  targets  for 
the  heavy  barrel  and  50  targets  for  the  rifle  with  the  ordinary  barrel, 
at  a  range  of  500  yards : 


Hmt  j^  barrel : 

Lubricated  ammunition 

Ncsnlabricated  ammunition 

Riile  O,  lubric«t<«l  anirouaition 

Rifle  K,  noulubricated  ammunition. 


Circle 

M(*an 

uf  HhotH 

vertical 

radius. 

deviation. 

Feet. 

Feet. 

0.358 

0.280 

0.381 

0. 270 

1.18 

1.04 

1.06 

o.ai 

The  cupro-nickeled  steel  is  made  in  sheets,  from  which  the  jacket  or 
covering  for  the  hardened  lead  filling  of  the  bullet  is  drawn,  in  about 
the  same  way  as  the  cartridge  case  is  made.  The  sheet  metal  is  rolled 
from  plates  of  steel,  overlaid  on  each  side  by  the  metal  alloy  of  copper 
and  nickel.  The  material  is  an  imported  product,  controlled  by  a 
single  firm,  and  is,  moreover,  objectionable  on  account  of  cost.  Very 
promising  results  have  recently  been  obtained  with  a  sample  of  cupro- 
nickel  alone  of  domestic  manufacture.  As  a  rule  this  metal,  although 
of  greater  first  cost,  is  easier  to  work  than  that  containing  the  steel, 
does  not  require  the  labor  and  expense  of  annealing,  and  gives  a  fin- 
ished bullet  somewhat  superior  in  appearance,  and  its  scrap  is  valuable, 
whilst  that  from  the  other  metal  is  worthless.  Experiments  will  be 
continued  with  jacket  metals  and  effort  made  to  find  some  suitable 
material  of  domestic  production  and  reduced  cost. 

The  production  of  a  suitable  primer  for  the  .30  caliber  cartridge  using 
smokeless  x>owder  has  been  proven  a  continued  source  of  difliculty, 
involving  the  mixture  as  well  as  the  quantity  of  the  fulminate  required 
to  properly  ignite  different  varieties  of  powder.  Smokeless  powders 
are,  as  a  rule,  more  difficult  to  ignite  than  the  black,  and  practice  has 
led  to  a  considerable  increase  in  the  quantity  of  fulminate  composition 
over  that  used  in  the  .45  caliber  ammunition.  The  force  of  its  explosion 
IS  correspondingly  increased,  and  causes  much  trouble  in  making  a  cup 
that  will  not  be  pierced  by  the  firing  pin  or  ruptured  and  allow  the 
escape  of  gas  into  the  breech  mechanism.  Such  an  escape  of  gas  into 
the  breech  mechanism  produces  a  serious  effect  upon  the  face  of  the 
bolt  by  pitting  and  sconng  the  surface.  Experiments  show  that  dif- 
ORD  94 2 
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ferent  primers  are  required  for  the  proper  ignition  of  different  varieties 
of  powder,  even  when  a  perceptible  hang- fire  is  not  produced,  and*  the 
quantity  of  primer  composition  or  strength  of  the  primer  may  cause  a 
marked  variation  in  velocity  with  identical  charges  of  the  same  powder. 
Thus,  with  a  charge  of  36  grains  of  Wetteren  powder,  the  mean 
velocity  for  20  rounds,  using  0.25  grain  pellet,  wjus  1894  feet  per  sec- 
ond, as  compared  with  a  velocity  of  2,010  feet  per  second  using  0.50 
grain  pellet  of  fulminate  composition. 

The  machine-gun  trials  of  the  past  year  with  smokeless  powder 
ammunition  have  directed  special  attention  to  the  inconvenience  as 
well  as  the  danger  attendant  upon  hang-fires  which  have  been  not 
infrequent.  The  rapid  withdrawal  of  the  fired  cartridge  from  these  guns 
renders  the  question  of  the  x)rimer  one  of  the  most  imi)ortant  ones  now 
pending  in  regard  to  the  use  of  smokeless  powders  in  machine  guns. 

By  making  a  slight  change  in  the  head  sx)ace  of  the  rifle  in  connec- 
tion with  variations  in  the  primer  manufacture,  the  primers  now  made 
by  the  Department  are  fairly  satisfactory  for  the  .30caliber  rifle,  but 
the  matter  of  i)rimers  for  smokeless  powder  ammunition  for  the  service 
is  still  in  the  experimental  stage.  It  will  continue  to  be  actively 
investigated  until  a  satisfactory  conclusion  is  reached. 

Hehlei'  tubular  ftitiicte.— Through  the  courtesy  of  Prof.  W.  flebler, 
Kussnacht,  Switzerland,  the  Department  has  recently  been  enabled  to 
conduct  some  very  interesting  experiments  with  the  Hebler  tubular 
bullet  adapted  to  the  .30caliber  magazine  rifle.  Reports  of  these 
experiments  at  the  Frankford  Arsenal  by  Lieut.  Col.  Farley,  and  of 
certain  computed  trajectories  for  the  service,  and  tubular  bullets  by 
Lieut.  C.  L'H.  Euggles,  are  appended.  The  experiments  embrace  a 
number  of  projectiles  of  different  forms  and  construction,  but  refer- 
ence need  be  made  here  only  to  one  form  of  the  tubular  bullet  which 
was  made  pursuant  to  Prof.  Hebler's  suggestions,  and  shown  in  the 
following  figure  (tubular  bullet)  : 

Tubular  bullet  (about  3  times  enlarged). 

n     -^ , 


^^^&...^ _  yQS >, 

The  bullet  weighs  104  grains  and  is  made  entirely  of  steel,  except  the 
narrow,  copper,  rotating  band  around  the  middle.  The  sabot,  on  the 
rear  end,  is  made  of  vulcanized  fiber,  weighing  only  a  few  grains;  its 
only  purpose  is  to  seal  the  escape  of  ga^j  and  it  falls  away  from  the  pro- 
jectile after  leaving  the  muzzle  of  the  gun.    Prof.  Hebler  estimated  that 
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with  a  ballet  of  this  form  and  construction  the  initial  velocity  to  be 
obtained  in  the  .30-caliber  rifle  would  be  about  .3,000  feet  per  second,  with 
a  pressure  of  about  40,000  pounds  per  square  inch,  provided  perfect 
combustion  of  the  i)owder  be  secured  by  using  a  powder  of  properly  regu- 
lated size  of  grain.  The  results  actually  obtained  in  these  respects 
were  secured  by  using  the  most  available  smokeless  powder  at  hand, 
viz,  an  initial  velocity  of  over  3,100  feet  per  second  with  a  pressure  of 
about  46,000  pounds  per  square  inch,  using  a  charge  of  42  grains  of 
Leonard  J  powder. 

The  first  experiments  were  conducted  in  March,  1894,  The  firings 
were  made  from  the  heavy  .30-caliber  pressure  barrel  in  a  fixed  rest, 
using  Wetteren  (1891)  powder  with  the  service  bullet,  and  Leonard  J 
powder  with  the  tubular  bullet.  The  results  for  velocity  and  accuracy 
at  500  yards  are  herewith : 


Weijfht  of  baUet , Krainn  -  • 

Weight  of  powder  charce Uo 

PreiMure  per  square  inoii pouuds . . 

Velocity,  imttnimenUl  (53  feet  (W>in  muzzle) : 

Nnmlter  of  shots 

Givat««t feet  per  second.. 

heui*. do 

Mean do 

AocDiacy  (tareet  1.491  feet) : 

K limber  of  shots 

iltd.  circle  of  shots feet.. 

Vertical  height  from  center  of  impact  to  axis  of  bore,  prolonged do . . . 


Service    Tubnhir 
bullet.    '    bullet. 


220  104 

:jt  I  42 

38,  300  40,  OUU 

10  4 

2,  OGO  3.  OfiH 

1.970  2.tt0l 

2, 024  .  3,  UUO 

30  i  10 

0.35:»  '  1.31 

14.036  7.05 


The  results  deduced  from  this  series  of  experiments  applying  In  gall's 
formalse,  by  tentative  processes,  for  the  ballistic  coetHcient  ot*  the 
tnhalar  ballet  and  the  remaining  velocities  at  different  ranges,  etc., 
were  such  as  to  lead  to  supplementary  trials  in  June,  1894,  wherein  the 
remaining  velocities  of  the  bullets,  at  a  range  of  1,450  feet,  were  actu- 
ally measured,  thus  affording  the  most  accurate  means  of  determining 
the  ballistic  coefficient  and  other  data  necessary  to  solve  the  trajectory 
of  the  ballet. 

In  these  trials,  unfortunately,  out  of  7  shots  for  velocities  with  the 
tubular  bullet  the  remaining  velocity  for  one  only  at  1,450  feet  was 
obtained,  the  six  others  being  lost.  But  the  deductions  from  this  record 
are  so  well  sustained  by  other  data  as  to  make  it  available  at  least  for 
all  practical  purposes.  The  following  table  contains  observed  and 
deduced  data  from  the  June  experiments,  together  with  that  computed 
for  the  trajectories  of  the  two  bullets  for  muzzle  velocities  assumed, 
viz,  2,000  feet  per  second  for  the  service  and  3,000  feet  i)er  second  for 
the  tubular  bullet: 
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SerWce 
ballet. 


Obeervetl  relocitiMf  mean : 

Niini  ber  ot  shots 

At  9u  feet  from  muzzh^ feet  per  second . . 

At  1,460  feet  from  mur.z1e '. do 

ObBorved  aocuracy.  1,491  feet: 

Number  of  shots 

Hadios  of  circle  of  shots feet . . 

Yertical  height,  center  of  impact  to  a xis  of  bore  prolonged,  corrected feet . . 

Deduced: 

Talue  of  ouefficSent  of  eduction,  e 

Yalne  of  baUitttic  coeflicient,  (; 

Muzzle  velocity feet  per  second.. 

BemaJniDg  velocities  at  nuiges  of— 

1,WI  feet  (600 meters) J do.... 

8,282  feet  (1,000  meters) do 

4,920  feet  (1,600  meters).-. do.... 

6,581  feet  (2,000  ineters) do.... 

8,202  feet  (2,600 meters) do.... 

Prdectile  energy  at— 

Muzzle foot  pounds. . 

1,600  feet do.... 

Computed  trajectories : 

Assumed  muzzle  velocities feet  per  second. . 

Weight  of  bullet ^ grains., 

•  Diameter  of  bullet  (1^D*-4«  for  tubular) inches.. 

Sectional  density 

Bauge  for  maximum  ordinate  of  6.9  feet yards. . 

Bange  for  maximum  ordinate  of  8  feet do 


Tubular 

bullet. 


7 
3«064 
1,685 

18 
2.10 
6.  BO 

0.554»1 

1,556 
904 
665 
496 
364 

2,331 
603 

8,000 
104 

.28489 

.18306 
722 
800 


Range  tn^ectories. 


Angle  of 
projection.  | 


Angle  of 
fall. 


Maximum  ! 
ordinate.  , 


Kemaining 
velocities. 


500  yards : 

Service  bullet... 

Tubular  bullet., 
1,000  yards: 

Service  bullet... 

Tubuhir  bullet  . 
1,500  yards: 

Service  bullet... 

Tubular  bullet. . 


0  »   *' 

0  at  HO  ! 

0  15  22  ! 

j 

O  «  tl 

0  4,'>  41 
0  22  16 

4.15 
1.93 

1.142 
1,580 

1  36  :w 

0  52  33 

2  44  49 

1  30  30 

28.54 
Id.  89 

883 

940 

3  as  00  1 
2  OS  00  ! 

6  09  10 
4  51  21 

93.07 
67.33 

657 

708 

The  total  weight  of  tabular  bullet  cartridge  is  296  grains,  and  of 
the  service  cartridge  412  grains,  making  the  weight  of  100  of  each 
about  4.25  and  5.9  pounds  respecttvely. 

The  estimated  energy  of  free  recoil  for  the  .dO-caliber  magazine  rifle 
firing  the  two  bullets  is,  for  the  tubular  6.73  footpounds,  ai^d  for  the 
service  bullet  11.35  foot-pounds. 

Fired  into  well-seasoned  oak,  across  the  grain,  at  a  range  of  3  feet, 
the  penetrations  are  7  inches  for  the  tubular  and  16.5  for  the  service 
bullet.  This,  it  appears,  must  be  chiefly  attributed  to  deformation  and 
great  deflection  of  the  light  bullet  in  penetrating  the  hard  oak  with  very 
high  velocity. 

The  tubular  bullet  is  at  a  marked  disadvantage  as  compared  with  the 
service  bullet  with  respect  to  accuracy ;  the  trials  are  too  limited,  however^ 
to  draw  a  definite  conclusion  on  this  point.  But,  contrary  to  anticipation, 
as  derived  from  rex>orts  of  trials  made  elsewhere,  it  is  also  found  to 
sufler  greater  retardation  from  the  air  than  the  service  bullet,  since  the 
velocity  falls  off  more  rapidly.  The  velocities  of  the  two  bullets  become 
equal  at  about  2,700  yards.  The  projectile  energies  and  the  penetra- 
tive power  of  the  t^o  become  equal  at  about  450  yards;  short  of  this 
distance  the  penetration  of  the  tubular  bullet  should  be  greater,  and  at 
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longer  ranges  should  be  less  (with  a  diminishing  ratio)  than  that  of 
the  service  bullet. 

The  light  weight  of  this  tubular  bullet  makes  it  doubtful  if  the  shock 
would  be  sufficient  for  military  use.  The  advantages  which  may  be 
claimed  for  it  are:  Weight  of  cartridge,  as  enabling  an  increase  of 
about  40  per  cent  in  the  number  carried  per  man;  and  flatness  of  tra- 
jectory, with  its  accompanying  increase  of  danger  space;  a  material 
increase  of  range  for  the  same  elevation,  or,  conversely,  a  diminished 
height  of  rear  sight  needed  to  attain  useful  ranges.  And  it  is  proba- 
ble thaty  including  the  important  question  of  powder  pressure,  these 
advantages  can  be  secured  better  with  a  tubular  (quasi  sub-caliber) 
bullet  than  with  a  solid  bullet  of  smaller  caliber  and  equal  weight,  since 
the  powder  pressure  must  be  increased  as  the  caliber  is  diminished. 

From  this  it  follows  that  it  would  be  more  desirable  to  use  a  tubular 
bullet  of  requisite  weight  for  hitting  effect,  even  taking  a  larger  cali- 
ber than  .30,  if  found  expedient,  than  to  use  a  smaller  caliber  with  solid 
bullet,  in  order  to  derive  equal  advantages  in  flatness  of  trajectory, 
etc,  range,  and  weight  of  ammunition. 

RELOADING  AMMUNITION  FOR  TARGET  PRACTICE. 

It  has  been  decided  not  to  have  the  new  caliber  .30  cartridges 
reloaded  by  troox^s  for  target  practice  at  ]>osts,  and  instead  of  this  to 
have  empty  fired  shells  returned  to  the  cartridge  factory  at  Frankford 
Arsenal,  to  be  reloaded  there,  and  to  credit  the  company  commanders 
on  their  allowance  for  target  practice  with  the  value  of  all  such  fired 
shells  returned.  The  preparation  of  suitable  reloading  tools  for  this 
small  caliber  would  present  unusual,  perhaps  insurmountable,  diffi- 
culties. 

Further,  it  is  doubtful  whether  reloading  ammunition,  with  the  black 
powder  even,  by  troops,  has  proved  economical  for  the  service.  The 
objections  to  the  system  have  been,  the  cost  of  reloading  tools;  much 
imperfect  ammunition;  the  injury  to  rifles  from  sand,  grit,  and  imper- 
fect cartridges;  having  in  the  hands  of  troops  two  kinds  of  ammunition, 
that  is,  reloading  and  new;  the  time  consumed  by  the  soldier  in  reload- 
ing, which  is  required  for  other  duties;  and  the  great  diificulty  and 
expense  frequently  incurred  in  transporting  x)owder  for  reloading  pur- 
poses to  the  posts.  It  is  estimated  that  the  losses  resulting  from  all 
these  sources  are  more  than  equivalent  to  the  expense  of  returning  the 
empty  cases  to  the  cartridge  factory  for  reloading  purposes.  The 
expense  of  returning  the  reloaded  ammunition  to  troops  should  cer- 
tainly be  less  than  the  cost  of  transporting  the  loose  powder,  bullets, 
primers,  and  the  reloading  tools.  The  critical  exx)ert  inspection  and 
tests  of  fired  cases  at  the  factory  before  reloading  them  will  make  them 
the  same  as  new  ammunition,  with  the  one  resulting  condition,  viz, 
that  the  shells  of  such  new  ammunition  will  in  no  case  be  used  more 
than  once  before  they  are  again  returned  to  the  factory. 
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SMOKELESS  POWDER  FOR  SMALL  ARMS. 

Contracts  were  made  with  the  California  Powder  Works  (Peyton), 
and  the  Leonard  Smokeless  Powder  Company,  of  New  York,  iu  Decem- 
ber last,  each  for  6,000  pounds  of  smokeless  powder  for  the  .30-caliber 
magazine  rifle.  The  Peyton  i)owder  was  delivered  in  good  season,  and 
in  August  of  this  year,  under  the  provisions  of  contract,  an  additional 
order  for  10,000  pounds  of  the  same  powder  was  placed  with  that 
company.  The  Leonard  i)Owder,  owing  to  difficulties  encountered  in 
the  manufacture  to  meet  the  specitic^ation  of  the  Department,  has  not 
as  yet  been  delivered.  With  the  sources  of  supply  now  available, 
however,  the  Department  is  in  position  to  procure  needed  supplies  of 
smokeless  powder  of  domestic  manufacture  for  ammunition  for  the  new 
magazine  rifle. 

About  twenty-five  varieties  of  small-arms  smokeless  powder  have 
been  received  at  the  Frankford  Arsenal  and  subjected  to  various  tests, 
the  more  important  of  which  are  given  in  the  appended  reports  from 
that  arsenal.  The  arrangements  for  testing  powder  have  been  well 
systematized;  and  whilst  further  development,  particularly  in  the  labo- 
ratory tests,  is  constantly  kept  in  view,  leach  variety  of  powder  can  be 
subjected  to  tests  well  suited  to  determine  its  utility  for  the  military 
service,  preliminary  to  the  continued  test  for  keeping  qualities  in 
actual  service. 

The  ordinary  ballistic  tests  of  a  powder  comprise  firings  fDr  velocity 
and  pressure,  particularly  with  reference  to  uniformity.  The  required 
muzzle  velocity  for  .30-caliber  magazine  rifle  is  2,000  feet  per  second,  on 
which  is  allowed  a  mean  variation  of  20  feet  per  second  in  twenty  consec- 
utive rounds.  The  maximum  pressure,  as  measured  in  ten  consecutive 
rounHs,  is  limited  to  38,000  pounds  per  square  inch. 

In  the  special  tests,  samples  of  the  powder  before  being  loaded  into 
cartridge  cases  for  firing  are  exposed,  one  freely  to  the  atmosphere,  and 
another  first  to  excessive  moisture  and  afterwards  to  the  atmosphere. 
Separate  samples  and  lots  of  loaded  cartridges,  before  firing,  are  also 
subjected  to  heat,  to  moisture  alone,  and  to  cold.  The  cold  exposure 
comprises  four  periods  of  six  hours  each  in  a  temperature  of  about  — 40° 
F.  Under  these  tests  the  velocity  is  allowed  to  vary  100  feet  per  second 
from  the  standard  previously  determined,  with  a  mean  variation  of  30 
feet  per  second,  and  the  limit  of  maximum  pressure  is  raised  to  45,000 
pounds. 

The  stability  test,  which  has  been  found  quite  reliable  in  determining 
the  keeping  qualities  of  smokeless  i)owder  so  far  as  present  experience 
indicates,  consists  in  exposing  one  gram  of  powder  to  a  temperature 
of  150O  F.  in  a  closed  test  tube  containing  a  piece  of  potassium  iodide 
starch  paper.  The  test  is  considered  satisfactory  if  no  discoloration  of 
the  paper  is  shown  before  at  least  fifteen  minutes  exposure.  Other 
tests  relate  to  the  corrosive* effect  of  the  powder  on  steel  and  car- 
tridge metaly  the  residue  left  in  the  bore  of  the  rifle  on  firing,  facil- 
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ity  of  machine  loading,  and  the  determination  of  tlie  specific  gravity, 
gravimetric  density,  granulation,  residue  from  flashing,  temperature 
of  ignition,  and  heating  effect  on  the  rifle  barrel  during  rapid  Are. 

The  heating  of  the  barrel  is  determined  by  a  maximum  thermometer 
lowered  into  the  bore  and  suspended  by  a  wire,  about  the  position 
occupied  by  the  bullet  in  the  loaded  cartridge,  the  breech  being  closed 
and  the  muzzle  stopped  with  a  cork.  The  temperature  is  taken  after 
25  rounds  fired  in  about  one  minute.  Firing  25  rounds  of  Peyton 
powder  in  64,5  seconds  increased  the  temperature  of  the  bore  107o  P., 
or  from  890  to  196o. 

Tests  for  the  temperature  of  ignition  of  Peyton  powder  gave  the  fol- 
lowing results : 

At  2850  to  2890  p,  the  substance  boiled,  but  did  not  explode. 

At  about  2930  P.  it  exploded  after  fifty-eight  seconds. 

At  3380  Y.J  after  twenty-four  seconds. 

At  3&2^  P.,  after  fourteen  seconds. 

All  the  grains  boiled  up  a  few  seconds  before  exploding. 

Selecting  Peyton  and  Leonard  powders  as  representatives  of  the 
class  containing  nitroglycerin  as  an  ingredient,  and  Troisdorf,  Wet- 
teren  (1893),  Walsrode,  and  Eifleite,  all  of  foreign  manufacture,  as 
representative  gun-cotton  powders,  tests  were  made  for  sun  exposure, 
for  corrosive  action  when  flashed  on  polished  steel  plates,  and  for  action 
of  the  powder  simply  laid  on  x)lates  of  (cartridge  metal  and  stored  in 
the  dark  for  about  nine  mouths. 

The  sun  exposure  was  continued  day  and  night  for  a  period  of  fifty- 
six  days  during  the  winter  season.  The  samples  were  placed  in  shal- 
low trays  with  glass  bottom,  and  protected  from  the  weather  by  means 
of  a  sheet  of  glass.  The  nitroglycerin  powders  gave  most  loss  of 
weight  and  showed  the  greatest  exudation. and  change  of  color  and 
constitution  of  grain.  With  the  best  samples,  however,  the  changes  In 
velocity,  stability,  and  temperature  of  ignition  compared  favorably  with 
the  nonnitroglycerin  or  gun-cotton  i)owders.  On  the  other  hand  the 
conclusion  reached  from  the  corrosive  effect  shown  on  steel  plates  was 
that  when  .burned  in  the  air  the  gun-cotton  i)owders  had  most  effect  on 
steel,  and  this  was  more  noticeable  when  the  flashed  residue  was 
allowed  to  remain  for  some  time  undisturbed. 

The  appended  reports  from  Frankford  Arsenal  contain  the  results  of 
tests  of  samples  of  Peyton  and  Leonard  powders,  subnLitted  in  advance 
of  the  award  of  contracts  to  these  companies,  and  of  the  Peyton  con- 
tract powder;  also  of  samples  of  Troisdorf  and  of  Walsrode  powder  for 
the  .'^-caliber  magazine  rifle,  and  samples  of  Walsrode  and  Bifleite  pow- 
der for  the  .45-caliber  Springfield  rifle.  With  regard  to  the  .45-caIiber 
rifle  no  results  have  yet  been  obtained  with  smokeless  x)owder  showing 
marked  superiority  over  black  powder,  or  such  as  will  warrant  the  sub- 
stitution of  smokeless  for  black  powder  in  ammunition  for  the  .45-calib6r 
Springfield  rifle. 
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Samples  of  .30-caliber  smokeless  powder,  presented  by  Albert  Smith, 
of  Kew  York,  and  H.  P.  Weidig,  of  Newark,  N.  J.,  have  been  tested 
without  conclusive  results.  The  Weidig  jjowder  is  claimed  to  be  pur© 
cellulose  treated  in  a  peculiar  way. 

Promising  results  were  obtained  with  small  samples  of  .30-caliber 
smokeless  powder  presented  by  the  Giant  Powder  Company,  oi  Califor- 
nia, and  tested  at  Benicia  Arsenal,  as  shown  by  the  following: 


Date. 

Powder. 

Rounds 
fired. 

Velocity. 

Prcemxre 
per 

"^tiLr-  ^•*«»'t. 

Mean. 

Variation. 

eqaaro 
inch. 

June  l'»,  1834 

1 

1   Oraint. 

A        ,             45 

B                      43 

AA                   87 

No. 
4 
2 
3 

Ft.  tee. 
2,145 
2,120 
2,084 

FLsec. 
5.5 

ao 

36.0 

Pounds. 
39.250 
35.700 
41,500 

" 

The  Giant  Company's  powder  has  not  been  made  in  quantity  or,  so 
far  as  known,  subjected  to  tests  for  stability  or  keepiug  qualities. 

With  the  shipment  of  smokeless  cannon  powder  to  Philadelphia  (July 
24, 1893),  from  the  Cologne-llottweil  Powder  Works,  there  was  received 
a  lot  of  30  kilos  invoiced  as  "  Smokeless  jwwder  for  small-bore  rifles, 
0.303  caliber,"  which  is  presented  by  the  director  of  the  works,  Mr. 
Heidemann.  This  i)Owder  is  said  to  contain  no  nitroglycerin  and  is 
claimed  to  x>ossess  in  a  remarkable  degree  the  property  of  not  wearing 
tlie  bore  of  rifle  in  firing.  Data  is  presented  to  show  that  the  accuracy 
of  tire  from  a  German  military  rifle  was  not  materially  lowered  after 
firing  10,000  rounds.  Early  opportunity  will  be  taken  to  test  the  effi- 
ciency of  this  powder  in  the  .3  -caliber  magazine  rifle,  model  1892. 

ARMAMENT   OF  PORTIFICATIONS,  ETO» 

Cannon  powders. 

The  diiflcnlties  and  delays  experienced  in  obtaining  suitable  powders 
for  the  test  of  type-guns  and  for  issue  to  the  service,  as  noted  in  my 
hist  report,  made  it  expedient  to  station  an  ordnance  officer  at  the 
lH)wder  works,  who  by  his  technical  acquirements  would  be  able  to 
render  assistance  to  the  manufacturer  in  the  investigation  and  develop- 
ment of  powders. 

Lieut,  (now  Captain)  S.  E.  Stuart,  Ordnance  Department,  was  selected 
for  this  duty  and  sent  to  the  works  of  the  Messrs.  Du  Pont  &  Co.,  near 
Wilmington,  Del.,  early  in  the  present  calendar  year. 

lie  is  charged  not  only  with  the  supervision  of  the  manufacture  of 
powders  for  the  service,  but  is  particularly  directed  to  seek  to  further 
the  development  of  brown  powders  for  sea-coast  guns  and  smokeless 
powders  for  all  classes  of  guns  and  firearms. 

To  facilitate  the  prosecution  of  his  duties  the  Department  furnished 
him  with  a  3.2-inch  B.  L.  field  gun  and  an  8-inch  B.  L.  rifle  mounted 


Digitized  by 


Google 


REPORT  OP  THE  dHIEP  OP  ORDNANCE. 


25 


on  carriages,  vitb  an  outfit  of  projectiles  and  instruments  for  deter- 
mining pressures  and  velocities.  The  Du  Pont  Powder  Company  has 
on  its  part  provided  grounds  for  proof  ranges,  with  platforms,  butts, 
targets,  houses,  etc.,  for  the  installation  of  the  guns.  The  3.2inch 
field  gun  has  been  now  used  since  last  May  in  making  manufacturers' 
t^ts  of  black  and  smokeless  i)owders.  The  installattion  of  the  8-inch 
gun  is  more  recent  and  is  not  yet  complete,  as  the  chronographs  have 
not  as  yet  been  received.  Temi>orary  use,  however,  can  be  made  of 
instniments  belonging  to  the  company  and  the  gun  will  now  be  used 
for  testing  samples. 

The  field  gun  is  located  at  the  works  and  the  8-inch  gun  at  Spring- 
field Station,  Pa.,  on  the  line  of  the  Wilmington  and  Northern  Eail- 
road  Company,  about  45  miles  from  the  works.  This  distance,  though 
a  source  of  inconvenience,  will  not  seriously  retard  the  manufacturing 
tests  which  should  be  made.  A  nearer  location  for  the  firing  ground, 
fi>r  a  piece  of  this  caliber,  was  not  available. 

The  great  advantage  of  having  an  ordnance  officer  constantly  on 
duty  at  the  powder  works,  and  working  in  conjunction  with  the  inves- 
tigations and  tests  at  the  new  chemical  powder  laboratory  at  the  Frank- 
ford  Arsenal,  are  already  so  apparent  that  we  are  warranted  in  believ- 
ing that  important  improvements  in  our  military  powders,  which  is  of 
paramount  importance,  may  result  from  this  plan.  Most  of  the  reports 
of  this  officer  are  more  or  less  confidential  in  their  nature,  and  can  not 
be  quoted  from,  and  are  valuable. 

Smokeless  powders. — Since  the  date  of  my  last  annual  report  the  only 
tests  of  smokeless  powder,  except  two  rouuds  with  German  smokeless 
powder  fired  from  the  8-inch  B.  L.  rifle,  have  been  made  with  samples 
furnished  by  the  Leonard  Smokeless  Powder  Company,  with  the  object 
of  observing  the  efiect  produced  by  changing  the  proportion  of  the 
ingredients  and  the  size  and  form  of  the  grain. 

Some  of  the  more  important  results  obtained  with  this  powder  are 
the  following: 

5-inch  Brown  segmental  wire-wound  gun. 


Powder,  kind. 


Nuui- 

ber  of    Charge, 
rounds. 


LMBaid 
Do.. 

MDokeleM.. 

1 

1 
1 

I 

1 
1 

1 
1 

• 

Pounds 
25 
30 

Do 

30 

Do 

30 

Do 

32 

Do 

82 

Do 

30 

Do 

34 

Do. 

36 

tile.      I  vehKjity.  1  "*«»"«»■ 


Pounds. 


0OJ 
46 


S?^ 


6]    ! 
62 


2,663 
3. 128 
3,024  . 

2.803 
3, 110  I 
2,077  ! 


2,701  . 
8,015 
8. 130  i 


Pounds. 

34,707 
63.500 
40,170 

49,795 
52.034 
48,832 


35,200 
48.111 
56.043 


Remarks. 


I  Ked  powder.    Rodii 40  incfaen 
').75  Itichea  diameter. 


)Kedpowcl 
>  1cm  ff,  0. 
S     N.C.Kj 


Ruby. 


C.  A.  Containiii«;  an  exceAA 
jftincntton.  Rnby.  Rodfl40 
Indies  long,  0.75  inches  di- 
ameter. 

\  Rnby  X  7  Exptl.,  with  re- 
c     duced  amount  linseed  oil. 
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3.2'inah  B,  L.  rifle,  Driggs- 

Sohroeder. 

Powder,  kind. 

S.  ^-- 1  »•  vW. 

Preuure. 

Kemarks. 

Leonard  Brookelees  .. 
Do 

Poundg.  1  Pounds.  \                  t  Pounds. 
1                lA             13/.         1,830  !      18.250 

1                 2                 13,"«         1.937  '       24.400 

)ExptL  powder  No.  8;    Hat- 
s'    ural  color;  x',  inch  diame- 
)     ter,  tubular. 

(i'pounder  DriggH-Schroeder  rapid-fire  gun. 


Leonard  sniokcleiiH  . .  1 

Do 1 

Du '  1 

Do I  1 


2.019 

2, 243 

2, 575 
2,575 


5  Below 
,\  9. 000 
i  (  Below 
,1  24,000 
33. 250 
>      33. 492 


Xaturnl  rolor;  cylindrical: 
10  25  inchee  long;  0.36 
iocbea  diameter. 


The  above  results,  though  in  some'  instances  quite  irregular,  show 
high  ballistic  qualities.  It  is  understood  that  the  Leonard  Powder 
Company  is  endeavoring  to  respond  to  the  demand  for  a  smokeless 
powder  with  a  reduced  proportion  of  nitroglycerin. 

The  tests  made  with  the  German  smokeless  powder  were  for  the  pur- 
pose of  determining  the  effect  of  long  storage  in  hermetically  sealed 
cases.    Two  rounds  were  fired  in  the  8-inch  B.  L.  rifle  as  follows: 

S-inch  B.  L.  rifle,  nteel  model  ISS^,  IVniervliet  Arsenal. 


Powder,  kind. 

Nora  Iter 
1      of 
rounds. 

.  ..;          1 

Cliarge. 

Pounds. 
45 

Pro- 
jectile. 

Pounds. 
300 
302A 

Muxaol 
volo<lty. 

1,065 

2,018 

Preesure. 

Pounds, 
^0.945 
31,  770 

Kemarks. 

Germati  sniokelesii  ...            . . . . 

Rifle  No  9 

Do 

;::;     1 

Rifle  No.  11. 

The  results,  compared  with  those  noted  in  my  report  for  1S89,  indi- 
cate that  this  i)owder,  when  stored  as  described,  can  be  kept  for  a  period 
of  nearly  three  years  without  material  deterioration. 

Samples  of  smokeless  powder  have  been  recently  received  at  the 
Sandy  Hook  Proving  Ground  irom  the  Walsrode  Smokeless  Powder 
Company,  of  New  York,  for  field  guns,  and  from  the  Cologne  liotweill 
Powder  manufacturers  for  8  and  12  inch  B.  L.  rifles.  These  powders 
have  not  as  yet  been  tested. 

In  addition  to  the  steps  taken  by  the  Department  for  the  particular 
development  of  smokeless  powders  and  explosives  on  the  Pacific  coast, 
by  trials  made  at  the  Benicia  Arsenal,  proposals  have  been  iuvited 
from  this  office  to  procure  samples  of  smokeless  powder  for  field,  siege, 
and  sea-coast  guns  for  trial  at  the  Sandy  Hook  Proving  Ground.  The 
specifications  are  annexed  in  an  appendix  to  this  report.  The 
specifications  for  3.2-inch  field-gun  powder  require  an  initial  velocity 
of  1,450  feet  per  second  withaprojectile  weighingl6.5 pounds  andapres- 
sure  not  exceeding  30,000  pounds  per  square  inch.  The  experiments 
with  this  powder,  now  in  course,  have  for  their  object  the  selection  of 
a  smokeless  x>owder  for  the  service  of  this  gun  and,  concurrently,  to 
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detenniae  the  suitable  capacity  of  cartridge  case  for  tixed  ammuuition. 
Tbe  specifications  for  the  larger  guns  require  the  following  ballistic 
qualities: 

5inch  siege  gun :  Initial  velocity  about  1,830  feet  per  second  and  pres- 
BTire  not  greater  than  31,300  pounds  per  square  inch. 

7-inch  siege  howitzer:  Initial  velocity  about  1,085 feet  per  second  and 
pressure  not  greater  than  26,880  pounds  per  square  inch, 

8  inch  seacoast  gun :  Initial  velocity  not  less  than  2,000feet  per  second 
and  pressure  not  greater  than  33,600  pounds  per  square  inch. 

10-inch  seacoast  gun:  Initial  velocity  not  less  than  2,025  feet  per  sec- 
ond and  pressure  not  greater  than  33,600  pounds  per  square  inch. 

For  seacoast  guns  the  highest  attainable  velocities  within  allowable 
limits  of  pressure  and  erosion  are  desired. 

For  the  siege  pieces  it  is  not  deemed  desirable  to  increase  the  veloci- 
ties above  the  standard  for  black  powder,  and  improvement  in  ballistic 
effects  is  to  be  sought  principally  in  the  reduction  of  the.  weight  of 
powder  charge. 

In  negotiating  for  these  powders  the  Department  has  received  bids 
from  the  California  Powder  Works,  Du  Pont  de  Nemours  &  Co.,  the 
Leonard  Smokeless  Powder  Company,  and  the  Maxim  Powder  and 
Torpedo  Company.  Owing  to  the  limited  amount  of  funds  available 
for  the  guns  of  larger  caliber,  awards  have  been  made  only  for  powder 
for  the 8iuch  seacoast  gun ;  and  in  order  that  the  best  competitive 
results  may  be  obtained,  each  of  the  above-named  firms  has  been  given 
an  order  to  furnish  sufficient  powder  for  about  ten  full  charges  for  this 
caliber  of  gun. 

SEACOAST   aUNS. 

But  little  progress  has  been  made  during  the  past  year  in  the  t/Cst  of 
tbe  type  10-inch  and  11-inch  B.  L.  rifles,  owing  to  the  failure  of  the 
manufacturers  to  produce  brown  powder  of  a  suitable  quality.  The 
10-inch  B.  L.  rifle  has  been  fired  in  all  217  rounds,  and  the  12-inch  rifle 
111  rounds  to  date.  It  is  expected,  however,  that  the  tests  will  be 
completed  during  the  coming  year,  as  more  uniform  results  are  already 
being  obtained  with  the  sample  lots  of  brown  powder  furnished  for 
the  10-inch  gun,  and  it  is  hoped  that  a  similar  improvement  will  be 
made  in  the  brown  powder  for  the  12-inch  B.  L.  rifle. 

The  8-incb  B.  L.  rifle  manufactured  at  Watervliet  Arsenal  has  been 
fired  319  rounds.  This  gun  and  the  type  10-inch  B.  L.  gun  show  more 
or  less  erosion  of  the  bore  and  chamber  and  the  rifling  is  so  much  worn 
down  at  the  commencement  of  the  forcing  cone,  where  it  is  of  reduced 
depth,  that  the  projectile  is  no  longer  retained  in  its  original  loading 
position,  and  the  accuracy  of  fire  of  this  piece,  though  still  good,  is 
not  up  to  the  high  standard  attained  when  the  gun  was  comparatively 
new.  It  is  proposed  to  enlarge  slightly  the  rotating  band  on  the  pro- 
jectile, in  order  to  stop  the  projectile  at  its  original  loading  i)osition 
and  restore,  if  practicable,  the  accuracy  of  fire. 
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The  namber  of  guns  mannfactnred  alb  the  Army  Gan  Factory  daring 
the  past  year  has  not  been  as  great  as  the  maximum  capacity  of 
the  gun  factory,  owing  to  the  limited  funds  available  for  manufacture* 
A  number  of  improvements  have  been  introduced  in  the  processes  of 
manufacture  during  the  pa&t  year,  with  the  view  of  obtaining  greater 
accuracy  in  the  work  and  more  particularly  a  certain  interchangeabil- 
ity  of  the  several  parts  of  the  breech  mechanism  of  guns  of  the  same 
caliber.  Especial  attention  has  been  given  to  the  very  accurate  thread- 
ing of  breechblocks,  breech  bushings  and  their  recesses,  and  to  the 
preparation  of  a  complete  and  accurate  set  of  templets  and  gauges  for 
this  work.  Pending  the  preparation  of  these  templets  and  gauges  the 
work  on  the  breechblocks,  breech  bushings,  etc.,  has  been  suspended. 
This  suspension  has  caused  a  temporary  falling  off  in  the  number  of 
completed  guns  during  the  year,  but  the  improvements  that  have  been 
made  in  the  machinery  and  in  the  methods  of  manufacture  will  permit 
of  making  good,  at  an  early  date,  the  scheduled  output,  and  even  of 
exceeding  it,  if  the  funds  for  manufacture  are  available.  A  summary 
of  the  work  completed  and  that  in  progress  at  the  beginning  and  the 
end  of  the  year  is  given  in  the  following  table: 


Kiod  and  caliber  of  cannon. 


8-incb  B.  L.  ritle,  servic© 

10-inoh  B.  L.  rifle,  service 

lOinch  B.  L.  ritle,  Crozier  wire-wound,  experimental 

12.inch  B.  L.  rifle,  service 

12-inch  B.  L.  mortar,  steel  service 


Under  con 

struetion 

June  30, 1893. 

12 

11 

1 

6 

2 


r'^^,^!-*^!       Under  con- 
Juno30, 1894.1  ju„e30. 1894. 


G 
11 


All  the  cannon  noted  as  in  progress  of  construction  are  well  advanced 
towards  completion,  the  remaining  work  on  many  of  them  being  only 
the  threading,  which  has  been  delayed.  It  is  expected  that  nearly  all 
will  be  completed  by  the  end  of  the  present  calendar  year,  so  that  the 
output  at  that  time  will  conform  very  closely  to  the  schedule  of  required 
output.  There  will  then  have  been  completed  at  the  gun  factory  since 
the  beginning  of  operations  thirty  8-inch  B.  L.  rifles,  thirty-five  10-incb 
B.  L.  rifles,  fifteen  12-inch  B.  L.  rifles,  eight  12-inch  B.  L.  mortars,  steel, 
exclusive  of  work  on  several  wire  guns  of  lO-inch  caliber  and  a  large 
number  of  field  and  siege  guns,  howitzers,  and  mortars. 

The  contract  with  the  West  Point  Foundry  Company  for  finishing 
and  assembling  eleven  8-inch  guns  from  forgings  supplied  by  the 
Department  was  completed  in  December,  1893,  Under  the  one-hundred- 
gun  contract  with  the  Bethlehem  Iron  Company  for  supplying  the 
Department  with  twenty-five  8-inch,  fifty  lO-inch,  and  twenty-five 
12-inch  guns,  work  is  progressing  satisfactorily.  Ten  8-inch  guns  are 
under  manufacture  and  a  number  of  them  are  well  along  toward  com- 
pletion. A  number  of  tubes  and  jackets  and  hoops  for  10-inch  guns 
have  also  been  made.  The  company  expects  to  make  earlier  deliveries 
than  required  by  the  terms  of  its  contract. 
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The  Bom  of  $250,000  is  appropriated  by  the  fortifications  act  of 
August  1, 1894,  for  the  further  purchase  of  gun  forgings,  and  bids  have 
acoordingly  beeu  invited  for  five  sets  of  8-iuch,  five  sets  of  10-inch,  and 
two  sets  of  12-inch  gun  forgings. 

EXPERIMENTAL   GUNS. 

The  Brown  5-inch  segmental  wire  gun. — The  test  of  this  gun  was  com- 
pleted during  the  past  year,  the  total  number  of  rounds  fired  being 
192.  After  the  one  hundred  and  ninety- second  round,  which  was  with 
a  charge  of  36  pounds  of  brown  prismatic  powder  giving  recorded 
pressures  of  50,956  and  48,450  pounds  per  square  inch  respectively  in 
the  two  gauges  used,  two  large  cracks  were  discovered  in  the  lining 
tube.  The  upper  crack  was  about  one-fourth  of  an  inch  wide  at  its 
widest  part  and  the  lower  one  slightly  narrower.  A  considerable 
quantity  of  gas  escaped  from  the  outside  under  the  front  edge  of  the 
trunnion  tube  which  had  presumably  passed  through  the  staves  and 
wire  wrapping  of  the  gun.  The  joints  between  the  staves  in  the 
whole  unlined  (forward)  portion  of  the  gun  were  distinctly  marked.' 
The  gun  being  thus  rendered  unserviceable,  the  test  was  suspended 
and  permission  given  the  company  to  remove  it  for  dismantling.  It 
was  found  upon  removing  the  jacket  that  one  of  the  segments  had 
parted  at  about  34^  inches  from  the  breech.  The  escaping  gas  had 
cut  the  wires  at  this  point,  leaving  an  opening  about  one-eighth  of  an 
inch  wide — the  full  width  of  a  segment — from  lining  tube  to  the  space 
between  wires  and  jacket.    The  escape  of  gas  was  thus  accounted  for. 

The  bore  was  considerably  eroded  and  scored,  but  the  segments, 
with  the  one  exception,  were  intact.  From  the  appearance  of  the 
broken  segment  it  seems  probable  that  rupture  had  taken  place  some- 
time before  the  discovery  of  the  escape  of  gas,  but  how  long  before  there 
were  no  means  of  determining. 

The  records  of  firing  show  that  the  gun  was  subjected  to  the  follow- 
ing average  pressures,  viz : 

45  TonndH  with  pro««ureB  betweeu  30,000  and  40,000  pounds  per  square  inch. 
51  rounds  with  pressures  between  40,000  and  50,000  pounds  per  square  inch. 
43  rounds  with  pressures  between  50,000  and  60,000  pounds  per  square  inch. 
2  rounds  with  pressures  between  60,000  and  65,000  pounds  per  square  inch. 
1  round  with  a  pressure  of  65,000  pounds  per  square  inch. 
1  round  with  a  pressure  of  65,410  pounds  per  square  inch. 
1  round  with  a  pressure  of  76,500  pounds  per  square  inch. 
1  round  with  a  pressure  of  82,850  pounds  per  square  inch. 

Some  of  the  higher  pressures  may  undoubtedly  be  referred  to  wave 
action  and  to  recognized  defects  of  the  measuring  apparatus  to  meet 
as  high  pressures.  Similar  high  pressures  have  beeu  registered  in  our 
hooijed  steel  guns  of  8, 10,  and  12  inch  calibers,  and  which  they  have 
endured  without  apparent  injury.  During  the  progress  of  the  trials 
48  rounds  were  fired  with  Leonard  smokeless  powder  and  some  excel- 
lent ballistic  results  obtained,  although  the  pressures  were  intentionally 
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high.    The  report  on  the  trial  of  this  gun  forms  an  appendix  to  this 
report. 

The  Woodbridge  10  inch  wire-wound  gun. — This  gun  may  be  regarded, 
perhaps,  as  the  prototype  of  the  Brown  segmental  gun,  to  which  it  has 
many  jwints  of  resemblance.  The  lining  tube,  however,  extends 
throughout  the  entire  bore,  and  the  tensions  of  the  wire  wrapping, 
determined  by  Dr.  Woodbridge  himself,  were  in  ^cord  with  that  invent- 
or's views  as  to  this  type  of  gun  construction.  The  gun  was  com- 
pleted in  1893  and  was  subjected  to  test  at  the  proving  ground  during 
the  past  year.  It  was  rendered  completely  unserviceable  at  the  twenty- 
third  round'by  rupture  (splitting)  of  the  inner  tube  in  five  places.  The 
average  pressures  to  which  this  gun  was  subjected  in  Uring  were  as 
follows: 

2  rounds,  with  pressures  below  30,000  pounds  per  square  inch. 

13  rounds,  with  pressures  between  30,000  and  40,000  pounds  per  square  inch. 

6  rounds,  with  pressures  between  35,000  and  45,000  pounds  per  square  inch. 

1  round,  with  a  pressure  of  41,167  pounds  per  square  inch. 

1  round,  with  a  pressure  of  47,930  pounds  per  square  inch. 

In  addition  to  this  Woodbridge  10-inch  wire- wound  gun,  the  Depart- 
ment, upon  the  recommendation  of  the  Getty  board,  tested  a  Wood- 
bridge  10-inch  wire- wound  brazed  gun  in  1881,  which  was  fractured  and 
parted  longitudinally  at  the  ninety-third  round ;  and  in  1891-'92  a 
Woodbridge  10-inch  cast-iron  wire  gun.  This  last  gun  was  fired  161 
rounds,  using  medium  charges  of  brown  prismatic  |X)wder,  at  the  conclu- 
sion of  which  the  board  for  testing  rifled  cannon,  etc.,  appointed  by  act 
of  Congress  July  5, 1894,  reported  that  in  view  of  the  inferior  power  of 
the  gun  and  the  considerable  scoring  and  guttering  developed  during 
the  limited  test  to  which  it  had  been  subjected,  it  was  not  deemed  a 
suitable  gun  to  be  put  in  service. 

The  Crozier  lOinch  wire- wound  gun. — The  Department  has  now  under 
test  a  third  wire  gun,  manufactured  under  its  ausi)ices  at  the  Water- 
vliet  Arsenal,  known  as  the  Crozier  lOinch  wire- wound  rifle.  In  essen- 
tial featu^res  it  consists  of  a  rather  heavy  central  tube  of  forged  steel 
overlaid  with  a  practically  continuous  layer  of  wire  from  breech  to 
muzzle;  a  steel  jacket  carrying  the  breechblock  and  the  trunnion  hoop 
is  placed  over  the  wire  covering  with  very  slight  shrinkage,  and  con- 
nected at  its  forward  end  with  the  tube;  rings  or  hoops,  principally  for 
protection  against  missiles,  are  shrunk  upon  the  cha«e. 

The  construction  may  be  said  to  .be  conservative,  the  principal  pecu- 
liarities being  the  arrangement  of  the  tensions  and  shrinkages  so  as  to 
relieve  the  jacket  of  a  large  portion  of  the  strain  without  diminishing 
at  all  the  strength  of  the  gun,  thus  permitting  the  use  of  cheaper  mate- 
rial for  the  jacket,  and  the  method  of  coupling  together  the  tube  and 
jacket  so  as  to  ])revent  rehitive  moticm  in  a  longitu<linal  direction,  with- 
out interrupting  the  continuity  of  the  winding. 

This  gun  has  now  been  fired  68  rounds,  most  of  them  with  full  pres- 
sures, the  highest  pressure  experienced  being  46,000  pounds  per  square 
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inch.  No  sigrn  of  weakness  has  appeared,  and  the  trial  of  the  gun  is 
still  in  progress.  The  knowledge  to  be  obtained  by  the  complete  test 
of  this  ganls  important  to  the  sabject  of  wire- wound  construction. 

It  is  claimed  for  wire-wound  construction  that,  despite  some  weak- 
nesses due  to  welds  or  splices  in  the  wire  and  to  the  fastenings  at  the 
ends,  the  wire  envelope  furnishes  means  of  obtaining  greater  strength 
than  can  be  obtained  with  steel  hoops  in  the  built-up  gun.  Both  theory 
and  experience  have  proved,  however,  that  with  the  built-up  steel  hoop 
envelope  we  have  greater  strength  than  the  »teel  tube  can  be  designed 
and  constructed  to  withstand,  nor  have  we  yet  reached  the  limit  of 
strength  in  this  built-up  steel  envelope.  Therefore  the  limit  of  strength 
would  appear  to  be  the  ultimate  strength  of  the  tube  common  to  both 
systems,  provided  the  envelopes  have  the  same  modulus  of  elasticity, 
and  the  claims  for  superior  strength  of  the  wire- wound  envelope  should 
reduce  to  the  claim  that  with  this  envelope  we  may  possibly  obtain  a 
greater  reserve  of  strength  for  unusual  or  unexpected  strains,  or  may 
arrive  at  the  required  strength  more  easily. 

Another  claim  for  the  wire-wound  system  is  that  it  is  more  economi- 
cal. This  is  important,  but  the  truth  of  the  claim  has  yet  to  be  demon- 
strated. Also,  moderate  increase  of  strength,  if  not  absolutely  neces- 
sary, and  some  reduction  of  cost,  even  if  established,  must  be  offset  by 
the  superior  stiffness,  permanence,  and  some  other  imx>ortant  advan- 
tages of  the  built-up  system. 

The  Ordnance  Department  has  since  1876  made  tests  of  four  wire- 
wound  guns,  heretofore  described  in  this  report,  and  has  on  trial  one 
more— the  Grozier  gun  herein  described.  As  stated,  all  of  these  guns 
were  manufactured  by  the  department,  except  the  6inch  Brown  seg- 
mental gun.  Ail  of  the  guns  except  the  one  still  under  trial,  as  has 
been  stated  in  this  report,  have  failed,  but  the  5-inch  Brown  segmental 
gun  showed  great  endurance. 

With  the  knowledge  gained  in  the  construction  and  test  of  the  above- 
mentioned  guns  and  the  completion  of  the  test  of  the  10-inch  wire- wound 
gun  now  in  ptogress,  it  is  believed  that  sufficient  knowledge  should  be 
accumulated  to  enable  the  Department  to  determine  conclusively  the 
merits  and  advantages  of  wire-wound  gun  construction  versus  the 
built-up  steel  construction  now  in  use. 

MORTABS. 

The  type  12-inch  B.  L.  mortar,  steel,  has  been  fired  to  date  174  rounds 
with  varying  charges.  It  is  expected  that  the  test  of  this  piece  will  be 
completed  during  the  coming  year.  As  noted  above,  about  seven  more 
of  these  steel  mortars  will  be  completed  at  the  Army  Gun  Factory  at 
the  end  of  the  present  calendar  year. 

Some  comparative  firings  have  been  made  during  the  year  between 
a  cast-iron  hooped,  and  the  all-steel  12inch  B.  L.  mortar,  to  determine 
which  mortar  has  the  greater  accuracy  of  fire. 
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In  the  caatriron,  hooped  mortar  the  rifling  has  an  initial  pitch  of  one 
torn  in  40  calibers  and  a  final  pitch  of  oue  turn  in  25  calibers^  whilst  in 
the  all-steel  mortar  it  lias  au  initial  pitch  of  one  turn  in  40  calibers  and  a 
final  pitch  of  oue  turn  in  20  calibers.  In  the  first  series  of  firings  made 
for  this  comparison  the  targets  with  the  two  mortars  were  made  on  dif- 
ferent days  and  under  different  conditions  as  regards  the  atmosphere, 
wind,  etc.,  and  a  fair  comparison  could  not  be  drawn.  Subsequent)^ 
a  second  series  of  firings  was  made,  and  in  order  to  insure  the  same 
atmospheric  conditions  in  making  the  targets  the  mortars  were  fired 
alternately  and  as  nearly  simultaneously  as  possible.  The  interval 
between  shots  was  about  one  minute  for  the  short  range  and  two 
minutes  for  the  long  range.  The  charges  were  proportioned  so  as  to 
give:  the  same  velocity  with  the  two  mortars.  This  velocity  was  554 
feet  per  second  for  the  short  range  and  1,020  feet  per  second  for  the 
long  range. 

The  weight  of  the  projectiles  was  made  the  same  for  each  range 
respectively,  this  weight  being  the  same  as  that  used  in  the  firings  to 
determine  the  charge. 

In  these  latter  firings  both  mortars  were  mounted  on  the  new  spring- 
return  mortar  carriage.  The  mean  range,  probable  rectangle,  etc,  in 
both  the  first  and  second  series  of  firings,  are  tabulated  below: 


Dalr. 


Itrings  with  12-inch  B,  L.  moriavy  cast-iron  hooped  {6(P  elevation), 
FIBST  SERIES. 


'  Nam- 

berof 

i  rounda. 


Ike  1-7 
Der.  12 


i  50  per  cent  sonea. 

Powder     Shell  i  Mean 

weight,    weight.:  range.    -,.      .     Longi- 
^^^»*-   tudinal. 


Yards. 
16.2 
37.2 
31.1 


25  per 
cent  prob> 

able 
rectangle. 


Beuarks. 


Calm. 
Calm. 

Strong  and  gusty  "ifP  J<. 
and  K. 


SECOXD  SERIES. 


Apr.  :\-7 
Apr.      7 


29 
7« 


1,014 
811  i 


2,406 
7,484 


6.9 
10.2 


15.5 
41.0 


107. 0  I  Weak  and  ahifty  acroas. 
«)4.5  :  Weak  and  steady,  17^  I» 
I      andF. 


Firings  with  12-inch  mortar,  steel  No.  1  {6(P  elevation). 


61. 6  I  Weak  and  sfalftv  pcmns. 
2,222.7     Weak  and  steady,  0^*  J 


andF. 


Digitized  by 


Google 


REPOBT  OP  THE  CHIEF  OP  ORDNANCE. 


33 


The  accuracy  of  fire  may  be  otherwise  represented  graphically  as 
foUows: 

PLOTTIKO  OP  SHOTS  TU   flCAUfi  WITH  DECK  OF  U.  8.  6.  PHILAi>£LPfllA. 


JHrecHarv  of  firt. 


Cast  Ibon  Mortab  51. 


D»c,7,1890. 
Broadside,  3  hit«  in  5 
Bov  <m,  5  hiU  in  5. 


Kiinge,  2,353  yds. 


Bftetangto  oontalnlng 

aUsliotm 

38  jdji.bT»ydA. 


V 


BcctaDgle  coiitainlDg 

all  shots, 

75  yds.  by  19  yds. 


Steel  Mobtar. 


Dso.12.1893. 
Broadside,  2  in  5  ; 
Bow  on,  2  in  5. 


Beotangle  containing 

all  abotfl, 

62  yds.  by  30  yds. 


V 


April  3-7. 1884. 
Broadside,  1  fait  in  5; 
Boir  on,  4  bits  in  5. 


Bangs.  2.486  yds. 


AprU  3, 1894. 
Broadsids,5bitiBi&5; 
Bow  on,  3  bits  in  5.       / "  \        Kange,  2,464  yds. 


Beetsagle  centainiug 

all  abota, 

23  yds.  by  16  yds. 


April  7, 1894. 
BtaHisidB, 
Bow  on,  1  hit 


7,  IWH.  I 

2hiUin5:     A 
lit  in  5.  W 


BMtangle  oontainin;; 

allabou. 

100  yds»  by  36  yds. 


Bangs,  7,434  yiln. 


Bectangle  containing 

all  shots, 

8yda.by  27yda. 


April  7, 1894. 
Broadside,  0  bits  iu  5; 
Bow  on,  0  bits  in  5. 


Bange,  7,846  yds. 


Bectangle  containing 

all  shots, 

119  yds.  by  55  yds. 


'W 


.'•• 


99 


OBP  94- 
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The  results  obtained  are  slightly  in  favor  of  the  cast-irou  mortar  for 
the  length  of  projectile  employed,  but  the  results  obtained  with  the  steel 
mortar  are  so  good  that,  taken  in  connection  with  the  shorter  pitch  of 
its  rifling,  which  will  permit  of  using  a  longer  high-explosive  shell  of 
greater  capacity  for  an  interior  charge,  it  was  decided  to  adopt  the  lat- 
ter rifling  for  the  new  steel  mortars. 

GITN  CABRIAGES.- 

Of  the  new  model  8-inch  barbette  carriages,  seven  have  been  com- 
pleted during  the  year  at  Watertown  Arsenal;  also  three  12-inch  bar- 
bette carriages-  Two  of  the  8-iuch  carriages  have  been  issued  to  the 
service,  one  each  to  West  Point  and  Fort  Monroe.  There  are  still 
under  manufacture  at  this  post  two  l2-inch  barbette  carriages  and  four 
12-inch  gun-lift  carriages. 

The  completion  of  these  carriages  has  been  delayed  by  the  failure  of 
the  steel  makers  to  produce  sound  castings,  but  as  many  of  their  parts 
are  now  far  advanced,  if  the  steel  castings  to  be  delivered  prove  satis- 
factory, the  completion  of  the  carriages  is  but  a  matter  of  several  months 
work.  There  are  also  in  course  of  construction  five  10-inch  barbette 
carriages.  The  contract  for  the  steel  parts  of  these  carriages  has  been 
let,  and  the  entire  lot  should  be  completed  this  fiscal  year. 

The  designs  of  these  various  carriages  had  to  be  worked  out  in  all 
details,  patterns,  etc.,  made,  and  improvements  added  as  they  were 
suggested  during  the  progress  of  the  work,  ^he  machine  tools  capable 
of  doing  the  work  required  on  them  had  to  be  purchased  and  set  up. 
In  view  of  these  facts  it  is  thought  that  commendable  progress  has  been 
made. 

ALTERATION  OP  CARRIAGES. 

The  improvements  and  changes  in  progress  in  the  shops  at  Water- 
town  Arsenal  during  the  pa«t  year  left  over  a  great  part  of  the  work 
in  that  year  in  the  alteration  of  15inch  smooth  bore  and  8-inch  con- 
verted rifle  carriages.  This  work  thus  left  over  has  since  been  com- 
pleted, making  a  total  of  twenty- three  15-inch  carriages  and  nine  8- inch 
carriages  completed  during  the  fiscal  year. 

EXPERIMENTAL    CARRIAGES. 

Gordon  lOinch  disappearing  gun  carriage, — This  carriage  consists  of 
a  heavy  bed  plate  supporting  two  side  frames  which  carry  the  mov- 
able parts  on  journals,  and  a  pivot  plate  firmly  fastened  to  the  under 
surface  of  the  bed  plate,  the  whole  resting  on  a  heavy  cast-iron  platform 
or  traverse  circle. 

The  gun  is  mounted  on  a  top  carriage,  which  is  connected  with  the 
inner  arms  of  four  double  cranks  journaled  into  the  side  frames,  two 
on  each  side.  The  counterpoise  frame  is  mounted  on  the  outer  ends  of 
the  crank  arms.    During  recoil  the  gun,  top  carriage,  and  counter- 
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w<^ight  rotate  about  their  journals,  the  gun  and  top  carriage  deacribing 
an  arc  of  about  180^  to  reach  the  loading  position,  while  the  counter- 
weight describes  an  equal  opx)08ite  arc  rising  while  the  gun  falls. 
The  gun,  top  carriage,  and  counterweight  remain  parallel  to  their 
original  x>osition  throughout  the  motion.  Between  the  side  irames  and 
secured  to  the  bedplate  are  two  hydraulic  cylinders,  12  Inches  in 
diameter,  which  are  connected  by  means  of  check  valves  with  the  air 
chamber  placed  above  and  across  theit  front  ends.  The  piston  rods 
are  connected  by  means  of  intermediate  rods  with  the  top  carriage,  so 
that  during  recoil  the  piston  rods  are  pushed  to  the  front,  thus  forcing 
the  liquid  from  the  cylinders  through  the  check  valves  to  the  air 
chamber.  Sufficient  energy  is  thus  stored  in  the  air  chamber  to  elevate 
the  gun  into  the  loading  position.  The  by  pass  valves  are  opened  for 
this  purpose. 

A  small  air  pump  is  used  to  give  the  required  initial  pressure  in  the 
air  chamber.  For  the  purpose  of  maneuvering  the  carriage  by  hand  a 
systeni  of  gearing  is  attached  to  each  side  of  the  counterweight  frame. 
The  carriage  is  lifted  on  an  oil  pivot  for  traversing  and  a  small 
hydraulic  pump  is  provided  for  this  purpose.  Except  when  raised  for 
traversing  the  carriage  is  in  complete  contact  with  the  platform.  The 
construction  is  very  massive,  the  top  carriage  alone  weighing  upwards 
of  70  tons  and  the  total  weight  amounting  to  over  200  tons.  The  main 
parts  are  of  cast  iron,  the  cheeks  of  the  top  carriage  and  the  cranks 
and  journals  being  of  steel. 

Preliminary  to  the  official  test,  some  fifteen  rounds  were  fired  for  the 
purpose  of  developing  the  working  of  the  carriage  and  making  adjust- 
ments and  minor  alterations.  The  carriage  was  then  subjected  to  test  in 
accordance  with  a  carefully  prepared  programme.  During  these  firings 
some  minor  changes  were  found  necessary  for  the  convenient  working 
of  the  carriage.    The  following  are  some  of  the  results  obtained : 

Time  required  to  raise  the  carriage  from  the  firing  to  the  traversing 
position,  30  seconds,  eight  men  working  at  the  pumps. 

The  facility  with  which  the  carriage  might  be  traversed  could  not  be 
ascertained,  owing  to  the  fact  that  theplatform  on  which  it  was  mounted 
had,  during  the  preliminary  firing,  settled  on  one  side  so  that  its  upper 
surface  wtis  not  horizontal.  This  caused  the  pintle  to  bind  in  its  seat 
and  prevented  the  carriage  from  turning,  except  through  a  small  arc. 

It  was  the  opinion  of  the  Ordnance  Board,  which  conducted  the 
test,  that  the  traversing  could  be  done  with  ease  by  four  men,  two  at 
each  end  of  the  counterweight. 

The  time  required  for  passing  from  an  elevation  of  —  5^  to  -f  20^  was 
15  seconds,  four  men  being  required.* 

The  time  required  to  properly  charge  the  air  chamber  for  half  a 
charge  (125  pounds)  of  powder  was  found  to  be  9  minutes,  and  for  a 
ftdl  charge  (250  pounds)  of  powder,  41  minutes  18  seconds,  ten  men 
working  at  the  pump. 
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The  time  required  to  raise  the  guu  from  loading  positiou  was  2  min- 
utes 7  seconds. 

In  the  firings  for  rapidity  ten  rounds  were  fired  to  sea,  six  being  con- 
tinuous, without  delay  on  account  of  ships  or  other  obstructions^  from 
these  firings  the  board  determined  that  the  actual  time  required  for 
ten  rounds  was  fiftiy -eight  minutes  twenty-eight  seconds*  ^ 

Thirty- three  rounds  were  fired  in  all  in  making  'these  official  tests. 
A  number  of  defects  of  disadvantages  in  the  system  were  developed 
during  the  test,  some  of  which  were  inherent  and  beyond  remedy, 
while  others  were  such  as  could  be  overcome  in  future  construction. 
Considering  the  results  as  a  whole,  the  board  was  of  opiuion  that  the 
carriage  mounted  on  a  properly  constructed  platform  possessed  many 
advantages  and  desirable  features,  and  it  was  thought  that  with  the 
modifications  requisite  to  overcome  the  defects  noted  during  the  trial 
it  would  prove  a  suitable  carriage  for  issue  to  the  service. 

The  iteport  of  the  Ordnance  Board  on  the  test  of  this  carriage  was 
communicated  to  the  Board  of  Ordnance  and  Portification,  and  that 
board  decided,  in  view  of  the  results  obtained  and  in  consideration  of 
statements  submitted  by  Capt.  W.  B.  Gordon,  to  purchase  a  modified 
10-inch  carriage  of  the  Gordon  desigu.  This  board  informed  the  Depart- 
ment that,  in  its  opinion,  the  existing  carriage  did  not  present  the  best 
development  of  the  Gordon  system,  and  the  carriage,  to  be  compared 
with  theCrozier  and  pneumatic  systems,  should  be  the  modified  Gordon 
carriage.  Theboard  further  stated  thatsuchsatisfactoryresultshad  been 
obtained  from  the  original  carriage  as  to  indicate  that  one  maneuv^ed 
entirely  by  hand,  without  the  necessity  for  using  a  steam  engine,  could 
be  produced,  and  such  being  the  case,  it  would  be  premature  to  con- 
tinue experiments  with  carriages  which,  like  the  pneumatic,  can  only 
be  maneuvered  with  power. 

The  report  of  the  Ordnance  Board  on  the  test  of  this  carriage  forms 
an  appendix  to  this  report. 

Pneumatic  104nch  disappearhig  carriage. — As  stated  in  my  last  annual 
rerport,  this  carriage  was  turned  over  to  the  Department  by  the  Board 
of  Ordnance  and  FortiQcation  for  such  additional  tests  as  might  be 
deemed  desirable  to  determine  the  fitness  of  the  carriage  for  the  service. 

Subsequently,  under  date  of  October  5, 1893,  the  Board  of  Ordnance 
and  Fortification  reconsidered  its  previous  action,  proposing  farther 
test  of  the  pneumatic  carriage,  and  modified  their  recommendations  so 
far  as  to  postpone  such  firings  at  least  until  after  the 'modified  Gordon 
and  the  10-inchBuffington-Crozier  carriages,  both  of  which  are  designed 
for  hand  power,  have  been  tested;  it  having  been  made  apparent  to 
the  board  by  the  test  of  the  original  Gordon  carriage  that  a  hand-power 
carriage  is  practicable,  and  the  further  test  of  types  necessitating  the 
use  of  steam  power  was  therefore  deemed  an  unwise  and  unnecessary 
expenditure  of  money. 

By  the  fortifications  act  of  August  1,  1894,  Congress  appropriated 
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$50,000  to  procure  and  test  an  improved  lOinch  pneumatic  disappear- 
ing carriage,  to  be  made  upon  plans  prepared  by  the  Pneumatic  Gun 
Carriage  and  Power  Company,  of  Washington,  D.  C. 

Buffington-Crozier  8  and  10  inch  disappearmg  carriages.—Jn  this  type 
of  carriage  the  gun  rests  by  its  trunnions  on  the  upper  ends  of  two 
cast  steel  rotating  arms,  in  bearings  bushed  with  bronze.  The  arms 
are  pivoted  near  their  middle  points  upon  an  axle  of  forged  steel,  and 
are  connected  beneath  the  gun  by  a  plate  transom.  The  axle  rests  in 
bearings  in  the  top  carriage,  which  is  formed  Avith  the  two  hydraulic 
cylinders  in  two  pieces  of  cast  steel  bolted  together.  In  each  cylinder 
are  two  throttling  bars  of  steel,  which  x)ass  through  notches  in  the 
piston  and  serve  to  regulate  the  si^e  of  the  orifice  for  the  flow  of  the 
liquid  past  the  pistons  by  a  variable  cross  section. 

The  hydraulic  cylinders  are  connected  by  a  pipe  at  their  forward ' 
ends  to  equalize  the  pressure  in  them  during  recoil.    Tlie  pistons  are 
fastened  by  means  of  nuts  to  projections  on  the  chassis. 

The  top  carriage  runs  upon  rollers  of  forged  steel,  which  are  placed 
in  recesses  of  the  cheek  plates  of  the  chassis.  The  cheek  plates  are  of 
cast  steel  and  are  connected  by  transoms.'  They  are  bolted  at  the  for- 
ward ends  to  the  upper  front  roller  path,  which  rests  upon  a  live  roller 
ring.  The  rear  of  the  chassis  rests  upon  the  rear  traverse  wheels 
This  arrangement  provides  for  traversing  the  carriage,  and  it  is  eflected 
by  means  of  gearing  worked  by  hand  power.  The  counterweight  is 
suspended  from  a  shaft  joining  the  lower  ends  of  the  rotating  arms 
This  shaft  of  forged  steel  passes  through  the  lower  ends  of  the  arms 
into  the  two  sliding  pieces,  forming  a  crosshead. 

Grosshead  keys  are  formed  on  one  side  of  the  chassis. 

A  vertical  ratchet  is  formed  on  the  inner  face  of  each  crosshead  piece, 
to  be  caught  by  a  pawl  on  the  cheek  plate  to  hold  up  the  counterweight. 
This  pawl  is  mounted  upon  a  short  crank  actuated  by  a  long  lever  at 
the  side  of  the  carriage,  which  arrangement  is  used  for  lowering  the 
piece  should  the  recoil  be  not  (luite  sufficient.  The  well  for  the  recep- 
tion of  the  counterweight  is  at  the  front  of  the  carriage  and  inclosed 
by  the  front  roller  path. 

The  8  and  10  inch  carriages  are  similar  in  all  essential  features,  the 
parts  of  the  10-inch  being  made  stronger  and  heavier  in  proportion  to  the 
increased  caliber  of  the  gun  for  which  it  is  intended,  and  for  the  better 
control  of  the  movements  of  the  gun,  especially  into  battery,  the  chassis 
rollers  are  inclined  3°  instead  of  being  horizontal,  as  in  the  8-inch  gun. 
A  special  arrangement  is  also  made  in  the  10-inch  carriage  for  moving 
the  gun  from  the  firing  to  the  loading  position  by  hand. 

The  action  of  the  carriage  is  as  follows: 

Upon  firing  the  piece,  the  central  pivot  of  the  rotating  beam  moves 
horizontally  to  the  rear,  carrying  the  top  carriage  with  it^  the  lower 
end  moves  vertically  upward  being  constrained  by  the  crosshead 
guides )  the  gun  moves  downward  and  to  the  rear  in  the  arc  of  an 
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ellipse.  The  energy  of  recoil  is  absorbed  i)artly  by  raising  the  counter, 
weight  and  partly  by  the  resistance  of  the  hydraulic  cylinders.  After 
loading  the  pawls  are  tripped  and  the  greater  moment  of  the  counter- 
weight raises  the  piece  into  battery.  The  piece  is  hauled  down  into 
loading  position  by  hand,  for  loading  and  cleaning,  by  blocks  and  falls 
attached  to  the  upper  ends  of  the  rotating  arms  and  to  lugs  on  the 
cheek  plates. 

.  The  firings  with  the  8-inch  carriage  were  begun  November  14, 1893. 
Preliminary  to  the  official  test  twenty-eight  rounds  were  fired  with 
varying  charges  in  developing  the  working  of  the  carriage  and  making 
the  necessary  adjustments  in  the  obturating  bars  and  the  counter- 
weight. 

The  following  are  some  of  the  results  obtained  in  the  official  test: 

Time  of  traversing  through  an  angle  of  54°,  with  the  gun  in  the  fir- 
ing position  and  2  men  at  the  cranks — 1  minute  13^  seconds. 

Time  for  passing  from  elevation — 5°  to  +14°,  with  the  gun  in  the 
firing  position  and  2  men  at  the  elevating  wheels,  13J  seconds. 

Time  for  passing  from  an  elevation  of  -f  14°  to  —  5^  with  four  men  at 
the  elevating  wheels,  20  seconds. 

Time  for  traversing  through  an  angle  of  54°  with  the  gun  in  the  load- 
ing position  and  four  men  at  the  cranks,  1  minute  14^  seconds. 

Time  for  passing  from  elevation  of  — 5^  to  -f  14°  with  the  gun  in  the 
loading  position  and  two  men  at  the  wheels,  8J  seconds. 

Time  for  passing  from  elevation  of  +14°  to  —5°  with  the  gun  in  the 
loading  position  and  four  men  at  the  wheels,  18  seconds. 

Time  for  raising  from  the  loading  to  the  firing  position,  with  two  men 
to  trip  the  pawls,  4  seconds. 

In  the  test  for  rapidity  ten  rounds  were  fired  without  mishap  of  any 
kind  in  12  minutes  21  seconds,  the  pawls  cakthiug  each  time  and  the 
piece,  upon  tripping  them,  returning  entirely  to  the  firing  position. 

The  gun  detachment  consisted  of  1  noncommissioned  officer  and  9 
men.  The  time  might  have  been  somewhat  reduced  if  the  detachment 
had  not  taken  cover  at  each  firing. 

In  all,  forty-seven  rounds  were  fired  with  the  carriage.  No  breakage 
or  any  other  accident  df  any  description  occurred  in  all  the  trials  of 
this  carriage.  In  addition  to  the  modifications  affecting  the  throttling 
orifices,  some  slight  changes  were  made  for  the  purpose  of  increasing 
the  facihty  of  maneuvering. 

The  Ordnance  Board,  which  conducted  the  tests,  reported  as  follows: 

The  teat  of  this  carriage  has  demoustrated  that  it  possesses  in  a  marked  degree 
the  properties  which  should  pertain  to  a  disappearing  carriage  for  high-power  p^uiis. 

It  is  simple  in  construction,  so  that  its  parts  and  their  purposes  are  easily  under- 
stood. 

Loading  and  manenvering  are  effected  by  operations  which  are  accomplished  by 
hand  with  ease,  certainty,  and  great  rapidity,  and  these  operations  simulate  very  closely 
those  required  with  the  barbette  carriages  already  adopted  by  the  D^Mirtment. 
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While  the  carriage  ike  it  stands  is  considered  by  the  board  iu  all  respects  tit  for 
iiae  iu  the  service^  it  might  be  modified  to  advantage  by  adding  a  more  efficient 
counter  recoil  buffer,  and  by  increasing  the  facilities  for  hauling  down  by  hand,  and 
the  depth  of  the  i^ell  for  counterweight  might  be  diminished  by  using  lead  instead 
of  iron  for  the  counterweight. 

The  design  of  this  carriage  has  since  been  modified,  considerably 
reducing  its  size  and  weight  and  cost  of  production  and  increasing  its 
efficiency. 

The  report  of  the  Ordnance  Board  on  the  test  of  this  carriage  forms 
an  appendix  to  this  report. 

The  test  of  the  lO-inch  Buffington-Crozier  carriage  was  commenced 
on  July  6, 1894,  the  10-inch  Crozier  wire  gun  being  mounted  on  the 
carriage.  The  first  thirty  rounds  were  fired  with  varying  charges,  for 
the  puri>08e  of  making  adjustments  and  for  testing  certain  samples  of 
IK)wder  in  order  to  obtain  data  for  working  up  a  suitable  powder  for 
the  experimental  wire  gun  used  iu  the  test. 

The  following  are  some  of  the  results  obtained : 

Time  for  traversing  with  gun  up,  through  48°  56',  two  men  at  each 
handle,  four  men  in  all,  1  minute  59^  seconds. 

Time  for  passing  from  elevation  of  — 4°  20'  to  4-16°,  gun  up,  two 
men  at  each  wheel,  four  men  in  all,  31  seconds. 

Time  for  passing  from  elevation  of  +15^  to  —  4°  30',  34f  "seconds. 

Time  for  bringing  gun  from  firing  to  loading  position,  by  hand,  fonr 
men  at  each  handle  of  the  windlass  and  one  at  each  fall,  ten  men  in  all, 
11  minutes  33|  seconds. 

Time  for  traversing,  with  gun  down,  through  48°  56',  two  men  at 
each  handle,  2  minutes  5J  seconds. 

Time  for  passing  from  elevation  of  —40  20'  to  +16o,  gun  down,  two 
men,  one  at  each  wheel,  30  seconds. 

Time  for  passing  froiii  elevation  of  — 4°  20'  to  +16°,  gun  down,  four 
men,  two  at  each  wheel,  20  seconds. 

Time  for  x>^ssi"g  from  elevation  of  -f  16^  to  —  4^  20',  two  men,  one 
at  each  wheel,  54  seconds. 

Time  for  passing  from  elevation  of  +16°  to  — 4^  20',  four  men,  two 
at  each  wheel,  29  seconds. 

Time  for  raising  the  gun  from  loading  to  firing  position,  two  men, 
one  at  each  pawl,  llj  seconds. 

In  the  rapidity  test  the  total  time  required  for  firing  the  ten  rounds 
was  22  minutes  19i%  seconds,  from  which  must  be  deducted  7  minutes 
38  seconds,  due  to  imperfect  working  of  the  breechblock  as  noted  in 
the  record,  leaving  the  time  actually  required  for  ten  rounds  14  min- 
utes 41^  seconds.  The  record  made  with  this  gun  increases  the 
standard  for  rapidity  for  guns  of  this  caliber  mounted  on  disappear- 
ing carriages  to  ten  rounds  in  15  minutes,  or  to  the  rate  of  forty  rounds 
per  hour.  * 

The  Ordnance  Board,  in  its  report  on  the  test  of  this  carriage,  states 
that "  theadvantages  of  this  system  of  disappearing  carriage,  as  setforth 
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in  the  report  of  the  board  on  the  8-inch  carriage,  are  confirmed  and 
emphasized  by  the  trial  of  a  carriage  adapted  for  a  gun  of  much  greater 
caliber  and  power^  and  it  is  the  opinion  of  the  board  that  the  exhaustive 
test  to  which  this  system  has  now  been  subjected  demonstrates  that  on 
account  of  the  simplicity  of  its  construction,  involving  no  valves,  pumps 
or  other  complicated  appliances,  and  the  fact  that  by  methods  espsily 
understood  by  the  average  artillery  soldier  the  operations  of  loading  and 
maneuvering  are  effected  with  remarkable  ease,  certainty,  and  rapidity, 
it  is  worthy  of  adoption  for  use  in  the  service  on  all  sites  except  those 
where  an  all-around  traverse  is  absolutely  necessary.'' 

The  boa^d  suggested  some  slight  modifications  that  might  with 
advantage  be  made  in  the  carriage  and  which  can  be  readily  embodied 
in  future  constructions. 

Sixty-eight  rounds  in  all  have  been  fired  from  this  carriage.  The 
report  of  the  Ordnance  Board  on  the  test  of  this  carriage  forms  an 
appendix  to  this  report. 

Ortisan  US-inch  minimum-port  carriage. — This  carriage,  purchased 
from  the  Grusonwerk,  Magdeburg-Buckau,  Prussia,  was  received  dur- 
ing the  past  year  and  set  up  on  suitable  foundations  at  the  proving 
ground.  The  test  of  this  carriage,  under  the  supervision  of  the  Ord- 
nance Board,  was  commenced  several  months  ago,  but  owing  'to  the 
breakage  of  one  of  the  cast-iron  paints  the  trials  were  discontinued  until 
the  broken  part  could  be  replaced  by  a  steel  casting.  The  carriage  will 
soon  be  in  condition  for  continuing  the  test.  The  Department  has  pur- 
chased the  right  to  manufacture  carriages  of  this  type,  for  guns  of 
different  caliber,  from  the  Grusonwerk. 

MOBTAB   GABBIAGES. 

Contracts  for  64  spring-return  12inch  mortar  carriages  have  been 
completed  during  the  year,  and  a  number  of  these  carriages,  with 
their  mortars,  have  been  issued  to  the  service  and  set  up  in  the  new 
batteries  prepared  for  them  by  the  Engineer  Department. 

The  contract  with  the  West  Point  Foundry  Company  for  7 
spring-return  carriages  for  mounting  the  12-inch  steel  mortars  will  be 
completed  during  the  present  month.  The  Department  will  then  have 
completed  in  all  80  of  these  carriages. 

The  West  Point  Foundry  Company  has  also  manufactured  for  the 
Department  an  experimental  12-inch  spring-return  mortar  carriage  on 
a  plan  designed  by  Gapt.  William  Gordon,  of  the  Ordnance  Depart- 
ment. This  carriage  is  now  at  the  Sandy  Hook  Proving  Ground  await- 
ing test.  It  is  simple  in  construction,  and  if  it  passes  its  test  satisfac- 
torily it  may  prove  to  be  more  economical  in  manufacture  than  the 
present  type  of  carriage. 

During  the  past  year  a  mortar  cayiiage  with  its  platform  for  the 
7-inch  B.  L.  siege  mortar  has  been  manufactured  at  the  Watertown 
Arsenal.  This  carriage  is  now  at  the  proving  ground  at  Sandy  Hook, 
and,  with  its  mortar,  will  soon  be  subjected  to  test. 
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As  indicated  in  my  last  annual  report,  spiral  springs  have  been 
adopted  in  place  of  Belleville  springs  for  these  spring-return  mortar 
carriages.  Appended  to  this  report  is  a  rex)ort  by  the  Ordnance  Board 
on  the  test  made  of  these  spiral  springs,  and  the  conclusions  of  the 
board  thereon  show  their  entire  suitableness  for  this  purpose.  The 
cost  of  the  springs  is  about  one-third  the  cost  of  the  Belleville  springs, 
and  it  is  believed  they  will  prove  more  durable  and  satisfactory  in 
Bervice. 

The  Pneumatic  Gun  Carriage  and  Power  Company  has  constructed 
and  submitted  to  the  Department  for  trial  a  12-inch  mortar  carriage 
on  the  pneumatic  system.  Preparations  are  now  in  progress  at  the 
proving  ground  for  mounting  this  carriage  for  test. 

PROJECTILES. 

Armor-piercing  shot — During  the  year  the  Midvale  Steel  Company 
has  completed  its  contracts  for  supplying  the  Department  with  armor- 
piercing  shot,  made  by  the  Holtzer  process,  combined  with  certain 
improvements  introduced  by  the  Midvale  Steel  Company.  The  num- 
ber of  shot  furnished  under  these  contracts  are  as  follows: 

S-incb  armor-picrcing  shot 318 

10-iiich  armor- piercing  shot 430 

12-inch  armor-piercing  shot 159 

The  Department  has  also  a  contract  with  the  Carpenter  Steel  Com- 
pany, of  Beading,  Pa.,  for  100  12-inch  armor-piercing  shot,  which  is 
not  completed.  Sufficient  ftinds  were  appropriated  by  the  fortifica- 
tions act  of  August  1, 1894,  to  procure  from  60  to  76  additional  12- 
inch  armor-piercing  shot,  and  bids  therefor  will  soon  be  invited. 

Efforts  are  being  made  here  and  abroad  by  the  manufacturers  of 
aimor-piercing  shot  to  produce  prqiectiles  that  will  penetrate,  without 
breaking  up,  Harveyed  or  otherwise  hardened  plates.  Some  experi- 
ments have  recently  been  made  in  this  direction  in  Kussia  with  Holtzer 
projectiles  modified  for  the  purpose,  but  with  no  marked  success,  and 
the  Holtzer  firm,  it  is  understood,  is  also  making  investigations  and 
experiments  with  projectiles  of  this  description.  It  is  quite  probable, 
however,  that  the  most  satisfactory  solution  of  this  question  will  be  to 
increase  the  caliber  of  the  gun,  and  thus  the  mass  of  the  projectile 
which  is  to  be  pitted  against  a  given  thickness  of  plate.  This  proba- 
bility emphasizes  the  already  admitted  necessity  for  16  inch  guns  in 
our  seacoast  defense. 

Deck-piercing  shell, — ^The  contract  with  the  Sterling  Steel  Company 
for  deck-piercing  shell  has  been  completed  by  the  delivery  of  the  235 
shell  required. 

The  contractors  finally  met  the  contract  requirements  in  producing 
shell  that  would  penetrate,  without  breaking  up  or  material  deforma- 
tion, steel  plates  of  4.5-iuch  thickness  set  np  at  60^  to  the  horizon  and 
solidly  backed  with  oak.    They  have  also  furnished  some  experimental 
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deck-pierciiig  shell  of  1,000  pounds  weight,  when  charged,  which  have 
successfully  withstood  this  ballistic  test.  With  the  funds  available, 
the  Department  has  invited  bids  for  275  additional  projectiles  of  this 
class  of  800  i>ounds  weight. 

PNEUMATIC    DYNAMITE  GUNS. 

The  trials  by  the  Ordnance  Board  of  the  battery  of  pneumatic  dyna- 
mite guns  at  Sandy  Hook  was  concluded  September  10,  1894.  The 
board  has  reported  that  the  requirements  of  the  contract,  speciflca- 
tiond,  and  programme  of  tests  have  been  complied  with,  except  as  follows : 
The  flight  of  the  15-inch  full  caliber  shells  was  not  perfectly  smooth; 
the  accuracy  of  these  shells,  however,  exceeds  the  requirements.  The 
delay-action  fuse  when  set  for  two  seconds  worked  satisfactorily,  but 
not  when  set  for  less  time.  It  is  believed  this  defect  in  the  fuse  can  be 
remedied  in  future  constructions.  In  traversing  the  16-inch  gun  by 
hand,  the  time  occupied  in  passing  over  360°  was  more  than  eight 
minutes  with  six  men  at  the  handles  and  four  for  relays.  The  Depart- 
ment has  approved  the  opinion  of  the  board  that  these  slight  defects 
should  not  prevent  the  acceptance  of  the  battery;  and  the  guns — one 
8-inch-  and  two  15-inch — with  their  carriages,  i)ower  plant,  and  all 
accessories,  complete  and  mounted  in  place  ready  for  military  use, 
besides  a  limited  supply  of  projectiles  ready  for  use,  except  the  explo- 
sive charge,  have  been  accepted. 

These  deliveries  have  been  made  by  the  Pneumatic  Torpedo  and 
Construction  Company,  under  contract  of  January  27,  1893.  The  pro- 
vision for  their  purchase  is  contained  in  the  Army  act  for  the  fiscal 
year  ending  June  30, 1889,  approved  September  22, 1888. 

The  same  contract  includes  the  installation  of  a  battery  of  three 
15-inch  guns  on  the  Pacific  coast,  for  which  provision  was  made  in  the 
Army  act  of  the  next  succeeding  year,  approved  March  2, 1889.  Two 
of  these  guns  and  accessories  are  nearly  ready  to  ship  to  their  destina- 
tion, and  the  manufacture  of  the  third  is  in  progress.  The  company 
has  been  granted  an  extension  of  time  until  April  27, 1895,  in  which  to 
complete  the  work. 

The  present  contract  with  the  Pneumatic  Torpedo  and  Construction 
Company  was  made  by  the  Department  in  consequence  of  the  failure  of 
the  original  contractors,  the  Pneumatic  Dynamite  Gun  Company,  to 
complete  the  work  as  agreed  upon.  The  last-named  company  was 
operating  under  two  contracts  with  the  Department,  one  dated  March 
6, 1889,  for  guns  on  the  Atlantic  coast,  and  one  dated  June  10, 1889,  for 
guns  on  the  Pacific  coast,  which  are  more  sx)ecifically  referred  to  on 
page  27  of  the  annual  report  of  the  Chief  of  Ordnance,  U.  S.  Army,  for 
1889.  In  making  the  new  contract  these  two  were  consolidated,  and 
at  the  same  time  the  number  of  guns  to  be  mounted  on  the  Atlantic 
coast  was  reduced  from  seven  to  three.  This  reduction  comprised  four 
15-inch  guns,  which  were  to  have  been  mounted  in  batteries  of  two  guns 
each,  at  Fort  Schuyler,  N.  Y.,  and  Boston,  Mass. 
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RAPID-FIRE   GUNS. 

SiX'pQundtr  rapid-M^re  guns. — The  tests  of  a  number  of  6pounder 
rapid-fire  guns,  caliber  2.24-inoh  (57  mm.),  of  various  designs,  have 
been  undertaken  and  completed  during  the  past  year.  These  guns 
comprise  the  following,  viz:  Driggs-Schroeder,  Hotchkiss,  Sponsel, 
Seabury,  and  Maxim-Nordenfeldt.  Most  of  these  guns  were  submitted 
by  the  manufacturers  or  inventors  free  of  cost,  and  the  Department 
furnished  the  ammunition,  etc.,  for  the  test. 

The  guns  were  all  subjected  to  the  same  test  in  accordance  with  a 
comprehensive  program  carefully  prepared  by  the  Ordnance  Board. 
At  the  time  of  this  writing,  the  report  of  the  board  has  not  been  received, 
bat  it  will  be  added  later  as  an  ax)peudix  to  this  report. 

No  marked  differences  in  merit  were  developed  in  the  tests,  and  each 
tyi)e  had  its  special  excellencies  for  particular  purposes. 

In  connection  with  the  tests  of  the  6-pounder  guns  a  1.85-inch(47  mm.) 
rapid-fire  gun,  submitted  by  the  Skoda  Steel  Works,  of  Pilsen,  Austria, 
was  subjected  to  thb  same  programme  of  tests  as  the  other  guns,  though 
not  considere<l  to  be  in  competition  with  them.  The  Skoda  Steel  Works 
furnished  both  the  gun  and  the  ammunition  for  test  without  charge 
to  the  United  States. 

1J2'CM.  rapid-fire  ^uiw.—Guns  of  thid  caliber,  and  of  different  type, 
have  been  ordered  or  purchased  by  the  Department  for  test  as  follows: 
Hotchkiss,  Armstrong,  Creusot,  and  Oan6t.  The  first  three  guns  were 
received  some  time  ago,  but  great  and  i>erhaps  unavoidable  delays  have 
prevent^  the  delivery  of  the  Can^t  gun  up  to  the  date  of  this  writing, 
and  the  comparative  tests  have  been  x>ostpoi)ed  on  that  account.    ' 

The  Gan4t  gun  is  expected  to  arrive  shortly,  and  as  soon  as  received 
the  tests  will  be  taken  in  hand.  This  caliber  of  rapid  fire  guns  was 
proiKised  by  the  Engineer  Department  for  the  defense  of  submarine 
mine  fields.  The  smaller  calibers,  as  the  6-pounder,  are  for  general 
purposes  of  coast  defense. 

SIEGE  MATERIAL. 

The  ten  5-inch  B.  L.  rifles  noted  in  my  last  annual  report  as  under 
manufacture  at  the  gun  factory  are  nearly  completed.  The  ten  7-inch 
B.  L.  howitzers  are  entirely  completed. 

The  plant  for  the  manufacture  of  the  carriages  for  these  guns  is  now 
fully  established  at  the  Bock  Island  Arsenal  and  the  carriages  are  in 
process  of  manufacture.  Considerable  trouble  and  delay  has  been 
experienced  in  obtaining  sound  and  suitable  steel  castings  for  their 
manufacture. 

The  experimental  7-inch  B.  L.  mortar,  contrary  to  anticipation,  is  not 
completed,  owing  to  the  delays  that  have  occurred  at  the  gun  factory 
in  connection  with  the  threading  of  breech-blocks,  etc.,  as  explained  in 
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the  paragraph  on  seacoast  guns.    This  piece  will,  however,  be  com- 
pleted before  January  1, 1896. 

As  already  noted,  the  carriage  and  platform  for  mounting  it  are  no-w 
at  the  proving  ground. 

FIELD  MATEEIAL. 

During  the  past  year  some  twenty-three  3.2-inch  and  twenty-two 
3.6-inch  field  guns  have  been  completed  at  the  gun  factory.  There  are 
still  under  manufaeture  twenty-five  3.2-inch  field  guns. 

The  Department  has  funds  available  for  the  manufacture  of  about 
'  forty  more  3.2-inch  guns,  but  befpre  proceeding  with  their  manufacture 
it  is  desired  to  determine  by  experiments  the  dimensions  of  chamber 
best  suited  to  the  use  of  smokeless  powder  and  a  system  of  breech 
mechanism  adapted  to  the  use  of  metallic  ammunition  and  to  service 
requirements.  Two  3.2-inch  guns  have  each  been  fitted  with  ^  breech 
mechanism  provided  with  a  cartridge-case  extractor  and  firing  device 
suitable  for  ilsewith  metallic  ammunition.  One  is  tbe  Driggs  system 
and  the  other  the  Gerdom.  The  tests  of  these  guns  are  still  in  prog- 
ress, and  no  definite  conclusions  have  been  reached  with  re8X)ect  to 
their  merits,  though  it  seems  quite  probable  that  one  or  the  other  wiU 
prove  a  satisfactory  type  for  service. 

The  proposed  metallic  ammunition  for  3.2-inch  field  guns  comprises 
a  projectile  weighing  16J  pounds,  with  a  suitable  charge  of  smokeless 
powder  to  give  an  initial  velocity  of  1,450  feet  per  second,  with  a  pressure 
net  exceeding  30,000  pounds.  The  progress  of  experiment*  now  being 
made  at  the  proving  ground  with  samples  of  smokeless  powder  of 
domestic  manufacture,  ordered  especially  for  this  purpose,  as  well  as  of 
some  foreign  samples  on  hand,  indicates  that  the  length  of  powder 
space  in  the  gun  can  be  considerably  reduced  with  smokeless  powder 
and  that  a  fixed  cartridge  of  convenient  length  will  be  obtained.  In 
^the  meantime  investigations  are  in  progress  to  find  a  suitable  grade  of 
aluminum  alloy  of  which  to  make  the  cartridge  case  and  so  reduce  the 
total  weight  of  the  metallic  ammunition  to  the  least  practicable  limit. 

The  report  of  firings  made  at  the  Sandy  Hook  JProving  Ground  to 
determine  range  tables  for  the  3.2-inch  field  gun  with  dhell  and  shrap- 
nel of  13^  pounds  weight,  is  appended. 

CHANGES   IN  MATEBIAI.. 

New  belts  for  .30-caliber  ammunition,  with  loops  arranged  in  two 
tiers  to  carry  100  rounds,  have  been  issued  with  'the  ammunition,  and 
their  color,  which  is  a  dark  blue,  is  believed  to  make  them  more  sightly 
and  durable  than  the  gray  belts  heretofore  in  use. 

In  issuing  the  magazine  rifie  one  arm  chest  to  each  company  is  fitted 
with  hinges,  hasps,  staples,  and  padlocks,  to  be  used  for  the  storage  of 
surplus  arms,  and  it  has  been  found  necessary  to  issue  new  portable 
arm  racks,  which,  for  the  infantry,  are  designed  also  to  contain  three 
revolvers^  caliber  .38. 
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The  practical  difficulties  in  the  way  of  reloading  the  service  amrauni- 
tiou  with  smokeless  powder  render  it  unnecessary,  even  if  it  were 
desirable,  to  issue  reloading  tools  for  this  purpose,  and  it  will  be  neces- 
sary for  officers  to  return  their  empty  sheU  to  Frankford  Arsenal,  for 
whicb  they  will  be  given  credit  in  computing  their  money,  allowance 
for  target  practice.  Tools,  however,  are  issued  for  decapping  and 
cleaning  fired  shell. 

For  gaUery  practice  special  shell  have  been  ordered  issued  which 
Clin  be  reloaded  with  black  powder. 

The  cavalry  were  equipped  with  the  Colt  double-action  revolver,  cal- 
ber  .38,  at  the  time  predicted  in  my  report  of  last  year,  and  a  woven 
attachment,  to  be  added  to  the  new  belt,  has  been  prepared  for  carry- 
ing its  ammunition.  Defects  have  been  discovered  in  the  revolver  due 
to  very  rough,  if  justifiable,  treatment,  but  it  is  thought  they  have  been . 
overcome. 

Upon  the  recommendation  of  the  Major-General  Commanding  the 
Army  it  has  been  decided  to  retain,  for  the  present,  the  Colt  revolver,' 
caUber  .45,  for  the  light  batteries,  and  experiments  are  now  being 
made  at  the  Springfield  Armory  to  ascertain  if  a  shorter  barrel  could 
not  be  advantageously  used  for  this  arm. 

Two  additional  sizes  of  surcingles  have  been  added  to  the  supply 
table: 

No.  1  (G.  O.  73,  A.  G.  O.,  1885)  having  a  total  length,  with  billet,  of 
76^  inches; 

Nob.  2  and  3  having  a  total  length  of  84  and  96  inches  respectively. 

The  rear  staiHlard  for  carriage  for  mountain  gun  pack  has  been 
altered  so  as  to  raise  the  carriage  seats  2  inches  in  order  to  relieve  the 
backs  of  the  pack  animals,  and  blinders  have  been  added  as  a  part  of 
the  harness  of  the  pack  outfit. 

The  steel  horse  collars  heretofore  in  experimental  use  have  been 
slightly  modified  in  shape.  They  have  given  great  satisfaction,  and 
the  light  batteries  are  now  being  fully  equipped  with  them. 

The  rear  sights  for  8-inch  converted  M.  L.  rifles  made  since  18dl 
have  a  diagonal  scale  and  vernier  slide,  moved  by  a  translating  screw  on 
the  vertical  limb,  which  may  be  read  to  1  minute  of  arc  in  elevation; 
they  also  have  a  graduation  on  the  horizontal  limb,  of  which  each 
division  is  one  one- thousandth  of  the  distance  between  the  front  and  rear 
sights  and  gives,  therefore,  a  proportionate  deflection  scale  for  range. 
The  pattern  of  these  sights  made  prior  to  1891,  which  is  described  and 
illustrated  in  Ordnance  Memoranda  No.  24  (1884),  has  now  been  altered 
to  conform  as  nearly  as  practicable  to  the  later  model.  On  being  turned 
into  the  Frankford  Arsenal,  accompanied  by  the  sight  bracket,  these 
sights,  of  which  there  are  a  number  in  use,  are  altered  as  follows: 

The  graduation  on  the  vertical  limb  is  made  to  give  direct  reading  to 
five  minutes  of  arc  in  place  of  fifteen  as  heretofore,  and  the  graduation 
of  the  horizontal  limb  is  changed  to  give  a  deflection  scale  in  one-thou- 
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sandths  of  the  range.  The  difference  in  size  of  shank  between  the  old 
and  new  patterns  is  also  corrected  and  interchangeabihty  of  both 
patterns  in  their  sight  sockets  secured  by  enlarging  the  shank  of  the 
old  sight  and  also  enlarging  its  sight  socket  to  be  identical  with  that 
of  the  later  model.  Descriptive  drawings  of  the  model  1891  sight  and 
of  the  modified  prior  sight  are  appended. 

INSPECTING  INSTRUMENTS. 

On  account  of  the  conical  shape  of  the  cavity  in  armor-piercing 
projectiles,  ordinary  appliances  or  calipers  can  not  be  used  to  measure^ 
with  accuracy,  the  eccentricity  of  the  shot  in  their  inspection. 

There  is  appended  to  this  report  a  description  of  a  valuable  instru- 
ment— an  eccentric  caliper — for  making  such  measurments,  which  has 
been  devised  and  constructed  by  the  department  during  the  year. 

EXPERIMENTAL  MATERIAL. 

Range  find^H  for  artillery  and  infantry. — A  number  of  range  finders 
procured  by  the  Department  within  the  past  few  years  have  now,  with 
the  approval  of  the  Major-General  Commanding  the  Army,  been  issued 
for  trial  and  report,  as  follows: 

To  the  School  of  Application  at  Fort  Riley,  Kans.,  one  sample  each 
of  the  Erie,  Weldon,  Aide-Tireur,  and  Nolan  range  finders,  and  Unge 
telemeters;  and 

To  the  Infantry  and  Cavalry  School,  at  Fort  Leavenworth,  Kans., 
one  each  of  the  Watkins  and  Broad-arrow  range  finders,  one  set  of 
mekometers,  and  one  Labbez  telemeter. 

Friction  primers  for  field  guns  with  aanal  vent. — ^The  use  of  an  axial 
vent  through  the  breech-block  spindle,  in  the  field  guns  of  present 
manufacture  (model  1890),  has  necessitated  an  attachment  to  the  fric- 
tion primers  by  which  it  will  be  retained  on  the  lanyard  hook  when 
fired  and  prevented  from  being  projected  to  the  rear  to  the  injury  of 
persons  standing  behind  the  gun.  The  form  of  this  attachment,  now 
under  trial,  consists  of  a  thin  brass  wire  about  18  inches  in  length, 
looped  or  coiled  for  convenience,  and  having  one  end  fastened  in  the 
loop  of  the  friction  wire  and  the  other  around  the  head  of  the  body  of 
the  friction  primer. 

Aluminum  ^equipments. — Experiments  with  articles  of  equipments 
made  of  aluminum  and  its  alloys  have  been  continued  during  the  year 
at  various  posts  and  at  the  Rock  Island  Arsenal,  and  very  intelligent 
assistance  has  been  given  to  the  department  by  manufacturers.  Suc- 
cessfiil  results  have  been  obtained  in  the  production  of  spurs,  waist- 
belt  plates,  and  several  minor  articles ;  but  in  those  cases  in  which, 
from  their  importance  as  articles  of  considerable  weight,  success  was 
hoped  for  most^such  as  bits,  cups,  meat  cans,  picket  pins,  and  horse- 
shoes— the  desired  quality  of  metal  has  not  yet  been  obtained.  A  very 
promising  canteen    has   been  designed,  but  not  yet  tested  by  the 
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departmeut,  and  experiments  will  be  continued  as  rapidly  as  possi- 
ble. 

Intrenching  tools. — Modifications  having  been  noade  in  the  Babcock 
spade-hatcbet  and  the  Patterson  and  the  Kahan  intrenching  tools 
they  will  be  submitted,  together  with  the  Luther  intrenching  tooU  the 
knife  bayonet  for  the  magazine  rifle,  and  designs  presented  by  Col. 
Bell  and  Gapt.  Zaiinski,  to  a  board  for  trial  and  report,  v 

Designs  are  now  under  consideration  with  a  view  to  selecting  a  knife 
to  constitute  the  side  arm  for  the  cannoneers  of  the  light  batteries, 
and  experiments  are  being  continued  with  various  articles  of  accouter- 
ments  and  equipment. 

An  attachment  for  the  Springfield  rifle,  for  use  in  gallery  practice 
with  field  guns,  was  made  at  Springfield  Armory,  and  is  now  at  the 
Light  Artillery  School  undergoing  test. 

Several  designs  for  moving  targets  have  been  submitted,  which  are 
ingenious  and  highly  recommended,  but  their  cost  is  so  great  that  in 
view  of  the  extent  of  the  appropriations  it  has  not  ^>een  feasible  to  man- 
ufacture them. 

l  have  the  honor  to  submit  herewith  the  following  papers  as  append- 
ices to  this  report: 

Appendix  1. — Report  of  action  taken  during  the  year  ended  June  30, 
1894,  under  the  provisions  of  the  act  approved  March  3,  1881. 

REPORTS  FROM  SPRINGFIELD  ARMORY. 

Appendix  2. — Report  of  principal  operations. 

REPORTS  FROM  FRANKFOBD  ARSENAL. 

Appendix  3. — Progress  report  on  manufacture  of  .30-caliber  ammuni- 
tion— 1  plate. 

Appendix  4, — Reports  uiK)n  te^t  of  .30-caliber  lubricated  and  non- 
lubricated  ballets,  and  materials  for  bullet  jackets. 

Appendix  5, — Reports  ui>on  test  of  cupro-nickel  steel  as  material  for 
.30-caliber  ballet  jackets. 

Appendix  6. — Report  of  experiments  with  .30-caliber  service  and 
tabular  bullets  (5  plates). 

Appendix  7. — Trajectories  of  .30-caliber  service  and  the  Hebler  tubu- 
lar bullets  (1  plate). 

Appendix  S, — Specifications  for  smokeless  powders  for  .30ealiber 
small  arms. 

Appendix  9. — Report  of  test  of  smokeless  powders  for  small  arms. 

Appendix  10. — Investigations  and  testa  of  smokeless  powder  in  chem- 
ical laboratory. 

Appendix  11. — Description  of  eccentric  calipers  for  armor-piercing 
projectiles  (1  plate). 

Appendix  12. — Manufacture  of  crusher  gauges  for  cannon  (5  plates). 
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BEPOBTS  FBOM  BENICIA  ABSENAL. 

Appendix  13, — ^Tests  of  powders  and  small- arm  ballets. 

BEPOBTS  FBOM  WATEBVLIET    ABSENAL  AND    ARMY  GUN    FACTORY. 

Appendix  14. — Beport  of  principal  operations  (6  plates).. 

BEPOBTS  FBOM  WATEBTOWN    ABSENAL. 

Appendix  15. — ^Beport  of  principal  operations  (1  plate  showing  modi- 
fied Piper  gin). 

Appendix  16. — Description  of  barbette  carriage  for  12-inch  B.L.  rifle 
(16  plates). 

Appendix  17. — Description  of  double  horizontal  boring  machine,  built 
at  Watertown  Arsenal  (7  plsites). 

BEPOBTS  FBOM  OBDNANCB  PBCVIKG  GBOUND. 

Appendix  18. — Beport  of  principal  operations  (2  plates). 

Appendix  19. — Summary  of  tests  of  smokeless  powders. 

Appendix  20. — Beport  of  firings  made  with  Woodbridge  10-iucb 
B.  L.  rifle,  wire  wound. 

Appendix  21. — Beport  of  firings  made  with  12-inch  B.  L.  mortars  to 
determine  pitch  of  rifling  (G  plates). 

Appendix  22. — Bange  table  for  3.2-inch  B.  L.  field  gun,  ste^l  (3  plates). 

Appendix  22a. — Accuracy  trials  of  a  worn  Scinch  rifle  with  enlargecl 
rotating  band  (2  plates). 

MANUFAOTUBE   OF  POWDEBS. 

Appendix  23. — Beport  of  the  inspector  of  jKiwder. 

CONSTBUOTION  OF  OBDNANCE. 

Appendix  24. — ^Progress  report  on  the  manufacture  of  steel  forgings, 
castings,  etc.,  at  the  Midvale  Steel  Works,  Philadelphia,  Pa. 

Appendix  25. — Progress  report  on  manufacture  of  steel  forgings,  etc., 
at  the  Bethlehem  Iron  Works,  South  Bethlehem,  Pa. 

Appendix  26. — Progress  report  on  the  manufacture  of  ordnance  at  the 
West  Point  Foundry,  Cold  Spring,  N.  Y. 

REPORTS  FROM  ORDNANCip:  BOARD. 

Appendix  27. — Test  of  Gordon  disappearing  carriage  for  10-inch  B. 
L.  rifle. 

Appendix  28. — Test  of  Buflington-Crozier  disappearing  carriage  for 
8-inch  B.  L.  rifle. 

Appendix  29. — Test  of  Buflington-Orozier  disappearing  carriage  for 
lOinch  B.  L.  rifle. 
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Appendix  31. — ^Beport  upon  the  dismantling  of  the  Brown  5-inch  seg- 
mental wire-wound  gun  (2  plates). 

Appendix  32. — Test-s  of  a  battery  of  pneumatic  dynamite  guns  at 
Sandy  Hook,  N.  J.  (6  plates). 

TEST  OF  6-POUNDER  BAPLD-FIRB   GUNS. 

Appendix  33. — Test  of  Driggs-Schroeder  gun  (8  plates). 

Appendix  33 A. — Test  of  Sponsel  gun  (3  plates). 

Appendix  33B, — ^Test  of  Hotchkiss  gun  (8  plates). 

Appendix  330. — Test  of  Maxim-Nordenfeldt  gun  (8  plates). 

Appendix  33D. — Test  of  Seabury  gun  (8  plates). 

Appendix  34. — ^Test  of  spiral  springs  for  spring-return  12-in'bh  mortar 
carriages  (1  plate). 

Appendix  35. — Bei>ort  of  experiments  made  to  render  more  easily 
observable  the  smoke  from  bursting  shrapnal  or  shell. 

Appendix  36, — ^Progress  report  upon  experiments  made  to  determine 
dimensions  of  cartridge  cases  for  3.2-inch  gun  using  smokeless  powder. 

MISCELLANEOUS. 

Appendix  37. — Specifications  for  smokeless  powders  for  field,  siege, 
and  seacoast  guns. 

Appendix  38. — ^Annual  report  of  chief  ordnance  officer.  Department 
of  the  Platte. 

Appendix  39. — Report  by  O.  W.  Albee,  m.  e.,  assistant  ordnance 
inspector  at  the  Midvale  Steel  Works,  on  the  manufacture  of  forgings 
and  castings  for  St.  Mary's  Falls  Canal  lock  gate,  furnished  by  the 
Ifidvale  Steel  Company,  for  the  Engineer  Department,  U.  S.  Army. 
Appendix  40. — Sights  for  8-inch  M.L.  rifle  (3  plates). 
1  have  the  honor  to  be,  very  respectfully, 

D.  W.  Flaoleb, 
Brigadier- Oeneraly  Chief  of  Ordnance. 
The  Secretary  of  War. 
ORD  94 4 
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Report  of  action  taken  under  the  act  of  March  5, 1881^  during  the  fiscal 
year  ended  June  30y  189  i, 

March  10,  1894.   Purchased  froui  Bernard  Peyton  10,000  pounds  hexagonal 
powder,  at  25  cents  per  pound $2,500 


Appendix  2. 


Springfield  Abmoby, 
Springfield  J  Mosh.^  Sept&inber  28^  1894. 
Sib  :  I  have  the  honor  to  submit  the  following  report  of  the  principal 
operations  at  this  armory  during  the  fiscal  year  ending  June  30, 1894. 

NEW  SHOPS. 

The  additions  to  these  shops,  referred  to  in  the  report  of  principal 
operations  at  the  armory  during  the  year  ending  June  30,  1893,  were 
completed  during  the  past  fall. 

On  each  floor  of  the  machine  and  filing  shop,  and  of  the  carpenter 
and  stocking  shop,  is  a  water-closet,  one  or  more  washing  tanks  for  the 
workmen,  and  kettles  for  hot  soda  water  for  washing  work.  These 
buildings  have  been  wired  throughout  for  electric  light,  and  two  dyna- 
mos for  the  exclusive  use  of  these  shops  are  about  to  be  placed  in  the 
engine  room. 

The  stocking  shop  and  the  carpenter  shop  have  been  fitted  with  a 
system  of  exhaust  pipes,  connected  with  a  double  fan  located  in  the 
basement.  This  fan  is  G2  inches  in  height  and  requires  35  horse  power 
to  operate  it;  a  pipe  20  inches  in  diameter  from  the  carpenter  shop 
enters  on  one  side  and  a  second  pipe  of  same  size  from  the  stocking 
shop  enters  the  opposite  side;  the  outlet  pipe  is  28  inches  in  diameter 
and  is  laid  under  ground,  in  a  wooden  box,  320  feet  to  a  brick  chamber 
built  without  the  south  door  of  the  boiler  room;  into  this  receptacle, 
all  the  shavings,  chips,  and  dust  are  driven  and  are  removed  from  time 
to  time  for  consumption  under  the  boilers. 

Where  practicable,  each  machine  is  provided  with  a  hood  about  its 
cutters  and  a  pipe  leading  into  the  main  exhaust  pipe  running  the 
length  of  the  building.  ''Sweep-ups^'  are  placed  at  convenient  points, 
and  in  the  stocking  shop  ventilating  pipes  are  placed  over  the  "stock- 
ers'"  benches  to  draw  oflf  the  fine  dust  from  the  walnut  and  to  more 
thoroughly  ventilate  the  room.  The  system  works  admirably  and 
keeps  these  two  shops  most  comfortable. 

The  polishing  room  of  the  filing  shop  is  also  provided  with  a  single 
exhaust  fan,  52  inches  high,' consuming  8  horse  power,  placed  in  the 
basement  under  that  room;  this  fan  is  connected  with  a  pipe  running 
around  the  room  immediately  behind  the  polishing  wheels,  and  over 
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each  of  the  latter  a  ^'  hood "  projects  from  the  pipe.  The  discharge 
pipe  from  the  fan  exteuds  over  a  tank  of  water  on  the  outside  of  the 
boildiiig,  and  into  this  the  emery  is  driven. 

A  small  exhaust  fan  and  pipes  have  been  placed  also  in  the  brown- 
ing room  for  the  benefit  of  the  wheels  used  there. 

The  transfer  of  the  machinery  from  the  old  shops  was  carried  on 
during  the  year  as  was  found  most  advantageous  without  interfering 
with  the  work  in  hand. 

The  room  vit  the  north  end  of  the  filing  shop,  fitted  as  an  extension 
to  the  milling  shop,  was  in  operation  in  October. 

The  stocking  shop  was  put  into  ox)eration  in  January,  and  the  carpen- 
ter shop  about  the  same  time. 

The  filing  shop  was  transferred  in  February,  and  the  machine  shop 
had  one  set  of  machines  started  in  May,  but  it  was  not  till  the  last  part 
of  July  that  this  shop  was  in  full  working  order. 

The  preparation  of  the  fixtures  and  tools  for  the  new  rifle  made  it 
necessary  not  to  disorganize  the  old  machine  shop  till  the  last.  Work 
was  suspended  for  twelve  days  on  July  7,  and  this  time  was  used  to 
complete  the  transfer  and  set  that  entire  shop  in  running  order. 

In  the  annealing  and  tempering  room  have  been  erected  three  caae- 
hardening  furnaces  of  Brown  &  Sharpens  pattern,  one  structure  con- 
taining five  tempering  ovens  and  two  blueing  furnaces.  This  room  will 
shortly  be  in  operation. 

The  fitting  up  of  the  new  blacksmith  shop  has  not  been  completed, 
and  will  not  be  probably  for  a  couple  of  months. 

NEW  QUARTERS  FOR  OFFICERS. 

The  first  set  of  new  quarters  was  commenced  in  September  last,  it 
having  been  decided  to  do  the  work  by  day  labor;  this  house  was 
covered  in,  and  slating  completed  by  December  1.  On  account  of 
most  unreasonable  delays  in  obtaining  the  inside  finish  the  house  is 
not  completed  at  this  date,  but  should  be  by  November. 

The  second  set  of  ([uarters  was  commenced  the  latter  part  of  June 
of  this  year,  and  at  this  date  is  covered  in  and  the  slating  commenced. 

To  make  room  for  this  last  buildiug  an  old,  small  set  of  quarters  w^s 
to  be  removed,  and  with  your  approval  the  rear  part  was  torn  down 
and  the  front  portion  was  moved  bodily  to  a  site  in  rear  of  the  <£re 
engine  house,  and  near  the  entrance  to  the  stables.  This  house  will  be 
occupied,  when  fitted  up,  by  the  noncommissioned  ofllcer  in  charge  of 
the  stables. 

MANUFACTURE  OF   ARMS. 

Since  the  last  annual  report  the  alterations  to  and  the  fitting  up  of 
machines,  and  the  manufacture  of  fixtures,  tools,  and  gauges  for  the 
manufacture  of  the  magazine  rifle  have  progressed  steadily. 

All  required  to  enable  40  rifles  to  be  turned  out  per  day  was  accom- 
plished by  June  1;  but  since  then  many  changes  have  been  found  de- 
sirable, and  additional  tools  have  been  needed  to  increase  the  ^^  out- 
put;'' at  this  date  the  work  is  organized  to  produce  60  arms  per  day, 
and  within  a  few  months  it  is  thought  it  will  be  possible  to  advance 
to  80  arms  per  day. 

In  the  manufacture  of  this  new  and  more  complicated  arm  than  any 
heretofore  made  at  the  armory  a  reorganization  of  the  system  in  vogue 
was  believed  very  desirable,  if  not  necessary,  in  order  to  perfect  the 
work  and  to  keep  down  the  cost,  and  some  radical  changes  and,  it  is 
hoped,  improvements  have  been  made. 
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The  most  important  changes  are,  Urst,  the  introduction  of  cheaper 
labor  wherever  possible;  and,  second,  the  substitution  as  far  as  prac- 
ticable, of  machine  for  hand  work. 

To  accomplish  what  was  desired  it  became  necessary  to  replace  two 
old  foremen,  several  inspectors,  and  a  number  of  old  worn-out  workmen. 

At  the  forging  and  finishing  shop  has  been  placed  an  active,  intelli- 
gent, willing  foreman,  who  has  had  previous  experience  at  similar  work ; 
a  new  spirit  and  new  methods  have  been  introduced  into  that  shop, 
which  have  been  of  great  benefit  to  the  work  and  to  the  armory. 

A  young,  active,  and  good  machinist  was  selected  as  a  new  foreman 
of  the  filing  shop;  he  has  labored  with  intelligence  to  diminish  the 
amount  of  hand  filing  by  placing  more  work  on  rotary  fliers,  polishing 
and  buffing  wheels,  and  on  other  machines.  A  change  in  the  working 
of  the  parts  in  the  milling  shop  rendered  much  of  this  more  practicable. 

By  the  method  formerly  followed  much  of  the  work  was  not  milled 
to  gauge  nor  were  the  cuts  smooth ;  as  a  result,  the  pieces  had  to  be 
filed  to  the  required  size  and  finish,  and  much  drawfiling  was  necessary. 

The  changes  in  the  milling  shop  have  been: 

First.  The  introduction,  so  far,  of  some  30  boys  and  young  men,  who 
are  paid  from  75  cents  to  91.50  per  day,  according  to  the  nature  of  the 
work  on  which  engaged.  Of  these,  the  lower  grade  remove  the  burs 
from  the  work,  wash  the  work,  and  carry  it  back  and  forth  from  the 
inspecting  room,  enabling  the  highest-priced  men  to  remain  more  con- 
stantly at  their  machines;  the  higher  grade  operate  milling  machines, 
their  tools  being  kept  in  order  by  a  few  selected  men. 

Second.  The  more  general  use  of  double  fixtures  upon  milling  ma- 
chines, so  that  two  pieces  instead  of  one  may  be  worked  at  the  same 
time  on  one  machine. 

Third.  Obliging  all  finishing  cuts  to  be  taken  smooth  and  down  to 
exact  gauge.  This  requires  the  tools  to  be  kept  sharp  and  the  work- 
men to  give  greater  care  and  attention. 

In  accomplishing  this,  new  milling  machines  with  an  overhanging 
arm  for  supporting  the  outer  end  of  the  more  delicate  tools  have  been 
procured,  and  on  some  pieces  both  roughing  and  finishing  cuts  are 
taken. 

Changes  in  the  fixtures  and  tools  and  in  the  order  of  making  the  cuts 
are  still  being  made  almost  daily,  and  cheaper  labor  being  substituted 
wherever  it  is  deemed  practicable. 

So  four  piece  prices  have  been  placed  upon  but  few  of  the  operations, 
as  the  tools  are  not  yet  in  such  thorough  running  order  as  to  permit 
this  to  be  done  with  sufficient  ac(5uracy. 

The  difficulties  experienced  for  some  time  in  the  drilling  of  the  barrel 
have  deen  skillfully  overcome,  and  now  but  very  few  pieces  are  lost  on 
this  account. 

Dp  to  this  date  2,951  magazine  rifles  have  been  fabricated,  but  none 
have  been  issued  toward  the  arming  of  any  one  regiment.  Several 
causes  have  delayed  this  since  the  supposed  completion  of  the  rifles:  A 
sufficient  number  of  bayonet  scabbards  have  not  been  made;  it  wa8 
found  necessary  first  to  change  the  front  sight  and  then  the  leaf  of  the 
rear  sight;  as  the  brass  head  to  the  ramrod  was  unsightly  and  bent 
easily,  a  ramrod  forged  in  one  piece  has  been  substituted;  and,  finally, 
when  it  was  believed  that  the  arms  were  ready  for  issue,  it  was  found 
that  rust  had  appeared  in  the  chamber.  All  these  difficulties^  have 
been  remedied,  and  as  sufficient  scabbards  will  soon  be  completed  there 
should  be  no  fiorther  delay  in  issuing  the  arms  as  fabricated. 
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Experieuce  has  not  yet  developed  all  the  difficulties  that  may  have 
to  be  considered  with  smokeless  powders;  the  formation  of  rust  in  the 
chamber  and  about  the  striker  when  gas  escapes  through  the  primer 
has  to  be  looked  for. 

Each  arm  is  fired  at  the  armory  5  rounds,  and  if  it  be  then  cleaned 
imperfectly  rust  soon  forms,  but  when  not  cleaned  at  all  it  either  does 
not  rust  or  all  that  doe«  form  is  readily  removed  with  the  powder  resi- 
due some  time  afterwards. 

Sperm  oil  does  not  remove  all  the  residue,  and  soda  water  is  now 
being  used,  after  which  the  bore  is  coated  with  cosmoline  before  the 
arm  is  packed. 

A  feature  of  the  new  arm,  which  was  under  consideration  for  some 
time,  was  the  amount  of  head  space  for  the  cartridge. 

With  the  Frankford  cartridge,  using  a  copper  primer,  it  appeared 
necessary  that  the  head  should  be  well  supported,  and  a  space  of  0.06'' 
was  found  at  the  armory  to  be  most  suitable  aud  to  prevent  generaUy 
the  piercing  of  the  primer  by  the  striker.  As  this  limit  was  not  con- 
sidered practicable  at  Frankford  Arsenal,  the  head  space  has,  by  your 
order,  been  fixed  at  0.062"  minimum,  0.064"  maximum;  this,  it  is 
found,  allows  many  cases  of  piercing  with  the  copper  primer,  but  works 
well  with  the  new  cartridge  using  a  brass  primer;  still,  with  this  latter 
there  exists  the  defect  of  escaping  gas  about  the  primer  pocket,  which 
erodes  the  face  of  the  bolt  or  enters  the  striker  orifice  and  corrodes  the 
parts  within  the  bolt  when  much  gas  escapes. 

No  erosion  so  far  produced  in  the  face  of  the  bolt  has  been  found  to 
render  that  part  unserviceable.  To  enable  this  surface  to  resist  better 
the  erosive  action,  when  the  bolt  is  casehardened,  a  smaU  piece  of 
potassium  cyanide  is  plac^^d  in  the  well,  and  thus  the  hardness  of  the 
front  surface  is  much  increased. 

Even  with  the  amount  of  fitting  still  found  necessary  the  success 
attained  in  the  working  of  a  mechanism  so  different  from  that  of  all 
previous  manufactures  at  the  armory  can  only  be  regarded  as  extremely 
satisfactory.  A  list  of  the  component  parts  of  the  rifle  is  appended 
hereto. 

Upon  the  death,  in  June  last,  of  Mr.  S.  W.  Porter,  the  late  master 
armorer,  the  Secretary  of  War  decided  that  his  place  should  not  be 
filled.  This  increased  the  duties  of  the  foremen,  as  now  each  is  held 
responsible  for  the  machines,  fixtures,  and  tools  in  his  shop,  and  for 
their  adaptability  to  the  work  required  of  them.  The  division  of 
.responsibility  which  existed  formerly  in  the  shops  is  corrected,  and  the 
result  is  very  satisfactory. 

The  officers  in  charge  of  the  shops  are  placed  upon  a  more  correct 
footing,  and  are  able  to  be  of  more  assistance  to  the  commanding  officer, 
and  to  acquire  a  better  knowledge  of  the  work  of  the  armory. 

ARMS  ITNDER   CONTRACT. 

A  second  contract  for  Colt's  double-action  revolvers,  caliber  .38,  army, 
model  1892,  was  made  by  the  Department  with  the  Colt's  Patent  Fire 
Arms  Manufacturing  Company  on  January  4, 1893;  the  3,000  arms 
under  this  contract  were  all  inspected  by  the  Department,  and  were 
delivered  at  this  armory  by  December  31, 1893. 

The  method  heretofore  followed  in  the  inspection  of  such  arms  has, 
it  is  thought,  required  too  much  of  the  Department.  An  employ^  of 
the  armory  has  been  placed  at  the  factory,  and  been  present  daily  as 
subinspector  and  has  been  performing  duties  which  should  belong  to 
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the  manufacturer.  This  subinspector  has  constantly  been  called  upon 
to  examine  and  reject  work  which  should  not  have  been  presented,  but 
should  have  been  thrown  out  by  the  contractor. 

The  attention  of  the  contractor  has  been  called  to  this,  and  with  the 
present  contract,  the  third  that  has  been  made  for  caliber  .38  revolvers, 
a  tlifferent  course  is  being  followed;  the  contractors  with  perfect  will- 
ingness having  arrang^  to  have  the  components  inspected  more 
thoroughly  before  being  submitted  to  the  Department  inspector.  The 
proper  course  to  be  followed  in  such  cases  still  deserves  consideration 
by  the  Department. 

BAYONET  SCABBARD. 

After  some  delay  in  the  preparation  and  submission  of  samples  of  a 
bayonet  scabbard  for  the  magazine  rifle,  a  pattern  was  approved  by 
you  and  the  manufacture  ordered. 

The  scabbard  adopted  has  a  body  of  steel,  with  mouthpiece  and 
two  springs,  between  which  the  bayonet  is  held;  a  hook  of  steel, 
riveted  to  a  boss  upon  the  body,  serves  to  attach  the  scabbard  to  the 
belt. 

On  account  of  the  weight  of  this  scabbard,  7*  ounces,  you  directed 
that  experiments  should  be  made  with  aluminum  as  a  material  for  the 
construction. 

The  Pittsburg  Reduction  Company  presented  several  samples  of 
sheet  aluminum,  alloyed  with  other  metals  to  obtain  stiffness.  From 
one  of  these,  scabbard  bodies  were  successfully  formed  with  the  same 
machines  as  ai:!B  employed  in  the  manufacture  of  the  steel  scabbard.  At 
this  point  the  success  tenuinated,  as  up  to  the  present  all  methods 
tried  to  produce  a  Arm,  neat,  and  practicable  union  of  the  folded  edges 
have  failed.  Numerous  solders  exist  which  can  be  used  on  this  metal 
by  means  of  the  ordinary  soldering  iron,  but  that  method  is  not  suited 
to  this  particular  work. 

Another  company  is  now  experimenting  with  the  construction  of  a 
scabbard  with  folded  edges.  This  gives  a  very  attractive  looking  scab- 
bard, but  so  far  one  not  possessing  sufficient  stiffness. 

The  Carbo- Alumina  Metal  Company  of  St.  Louis  has  undertaken  to 
cast  a  scabbard  of  their  metal.    The  result  as  yet  is  not  known. 

Aluminum  is  a  very  attractive  metal  to  the  eye  and  to  the  hand,  but 
its  utility  about  a  military  firearm  is  a  very  open  question.  Castings 
have  been  obtained  for  certain  parts  of  the  magazine  rifle,  but  all  so 
far  have  proved  useless. 

STEEL   FOB   GUN   BARBELS. 

The  test  of  samples  of  steel  for  rifle  barrels  was  continued  during 
the  year,  and  of  those  numbered  40  and  41  in  the  subjoined  table 
50,000  pounds  of  each  were  purchased  for  use.  Little  difference  has 
been  found  between  the  metals  from  the  two  manufacturers  and  each 
has  been  quite  uniform. 

The  test  of  samples  was  continued  afber  the  selection  of  the  stock 
for  the  current  year  in  order  to  determine  what  might  be  available  in 
the  future. 

Ko.  64  were  ten  barrels  of  Swedish  steel  sent  to  this  country 
through  the  intervention  of  Capt.  E.  L.  Zalinski,  U.  S.  Army, 
referred  to  in  first  indorsement,  July  20,  1893,  Ordnance  Office,  file 
3798  of  1893.  Several  barrels  have  been  completed  and  placed  in  arms, 
and  are  about  to  be  tested. 

No.  56  contains,  it  is  understood,  about  4  per  cent  of  nickel.  The 
two  barrels  obtained  are  ready  for  test. 
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INVENTIONS  FOR  MAGAZINE  SMALL  ARMS. 

The  papers  and  designs  relating  to  magazine  arms  submitted  by 
inventors  have,  as  received  during  the  year,  been  examined  and  reported 
upon  in  accordance  with  your  instructions  of  January  3, 1893. 

The  following  are  the  principal  papers  that  have  been  received  up  to 
this  date,  the  action  on  each  noted : 

December  19,  i595.— John  Frick,  of  Laramie,  Wyo.,  incloses  drawing 
of  patent  No.  428597,  granted  him  for  breech-loading  lirearm. 

Keferred  from  Ordnance  Office:  '*A  letter  from  the  within  writer  was 
received  at  this  office,  and  on  October  18  a  copy  of  the  circular  letter  of 
January  2, 1893,  was  sent,  with  instructions  to  apply  to  the  command- 
ing officer  Springfield  Armory  for  fdrther  information." 

January  3y  1894, — Keturned  to  the  Chief  of  Ordnance  "with  report 
that  Mr.  Frick  on  November  16,  1893,  sent  to  this  office  a  copy  of  his 
patent  specification  of  a  firearm.  A  duplicate  of  this  paper  was  called 
for,  which  is  the  one  referred  to  within.  The  description  of  this  arm  has 
been  examined  and  is  found  to  relate  to  a  simple  breech-loader,  and 
therefore  is  not  such  as  is  now  sought  for  military  service.  As  a  simple 
breech-loader  it  is  inferior  to  other  known  arms  of  the  kind.  Mr.  Prick 
has  been  advised  of  the  submission  of  this  report." 

January  16 j  1894. — George  Edwards,  of  Berkeley,  Cal.,  incloses  draw- 
ing and  description  of  repeating  arm  designed  by  him,  to  meet  defects 
in  the  Kxag- Jorgensen  magazine  arm. 

Beferred  from  Ordnance  Offipe:  "Eeferred  for  report." 

February  12, 1894. — Eeturiied  to  the  Chief  of  Ordnance  '^  with  report 
that  careful  attention  has  been  given  to  the  changes  proposed  by  Mr. 
Edwards,  and  it  is  believed  that  none  of  the  features  possess  sufficient 
merit  to  justify  further  consideration.  Some  of  the  parts  designed  are 
not  new  and  have  already  been  condemned  by  a  recent  board  on  maga- 
zine arms.  Mr.  Edwards  has  assumed  defects  which,  so  far,  have  not 
been  found  to  exist,  and  should  they  develop  hereafter  means  to  over- 
come them  can  then  be  sought.  The  proposed  arm  is  more  complicated 
than  the  magazine  rifle,  model  1892." 

August  19y  1894. — J.  W.  Mullins,  of  Fariston,  Ky.,  has  a  gun  with 
magazine  more  simple  than  last  one  tested  by  the  War  Department. 
Bequests  it  examined  by  x>ersons  who  have  no  interest  in  any  other  gun. 

Beferred  from  Ordnance  Office:  "Beferred  for  remark." 

August  27. 1894. — Beturned  to  the  Chief  of  Ordnance  "  with  report 
that  Mr.  Mullins'  inventions  in  the  line  of  firearms  have  several  times 
been  considered  at  this  armory,  and  report  made  upon  them.  So  far 
his  designs  have  possessed  no  merit;  whether  or  not  the  arm  to  which 
he  refers  within  may  be  an  improvement  upon  those  that  have  pre- 
ceded it  can  not  be  judged  from  his  statement." 

September  19, 1894. — J.  W.  Mullins,  of  Fariston,  Ky.,  states  differ- 
ence between  his  magazine  gun  and  those  previously  sent. 

Beferred  from  Ordnance  Office:  " The  Department  has  previously 
informed  Mr.  Mullins  that  it  deemed  a  further  trial  of  his  magazine 
arms  unnecessary.  In  view,  however,  of  the  changes  in  design  stated, 
he  is  requested  to  report  whether  he  deems  them  of  such  merit  as  to 
render  a  further  trial  of  the  arm  advisable." 

September  20, 1894. — Beturned  to  the  Chief  of  Ordnance  "with  report 
that  no  intelligent  opinion  can  be  given  upon  the  merits  of  the  arm  from 
the  remarks  within,  and  that  Mr.  Mullins  should  furnish  a  drawing  or 
model  of  his  new  design.    Judging  from  what  has  gone  before,  Mr. 
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Mullius  has  little  conception  of  what  constitutes  a  desirable  magazine 
arm,  or  what  may  be  worthy  of  trial." 

Bespectfully,  your,  obedient  servant, 

A.  MORDBCAI, 

Colonely  Ordnance  Department  U.  S.  Army^  Commanding. 
The  Chief  op  Ordnance,  U.  S.  Army, 

Wa^hingtony  D.  C. 


Component  parU  of  United  States  magazine  rifle,  caliber  .30 ,  model  189S, 


Barrel. 

Bayonet  blade. 

Bayonet  catch. 

Bayonet-catch  nnt. 

Bayonet -catch  spring. 

Bayonet  gripe,  body,  right. 

Bayonet  gripe,  body,  left. 

Bayonet-gripe  rivet*  (2). 

Bayonet-gripe  washers  (4). 

Bayonet  guard. 

Bayonet  pommel 

Bolt. 

Butt  plate. 

Butt-plate  screw,  large. 

Butt-plate  screw,  sm^. 

Butt  swivel. 

Butt-swivel  pin. 

Butt-swivel  plate. 

Butt-swivel  plate  screws  (2) 

Carrier. 

Cocking  piece. 

Cut-oft\ 

Cut-oflf  spring. 

Ejector. 

Ejector  pin. 

Extractor. 

Extractor  spring. 

Extractor  screw. 


Firing  pin. 
Follower. 
Follower  pin. 
Front  sight. 
Front-sight  pin. 
Front-sight  stud. 
Gate. 
Guard. 

Guard  screw,  front. 
Guard  screw,  rear. 
Guide  lip. 
Guide-lip  pin. 
Hand  guard. 

Uand-guard  rivets,  front  (2) 
Hand-guard  rivets,  rear  (2) 
Hand -guard  spring,  front. 
Hand -guard  spring,  rear. 
Hinge  bar.  , 

.Hinge-bar  head. 
Lower  band. 
Lower-band  pin. 
Lower-baud  swivel. 
Lower-band  swivel  screw. 
Magazine  spring. 
Mainspring. 
Ramrod. 
Ramrod  stop. 
Rear-sight  base. 


Rear-sight  base  screw,  front. 
Rear- sight  base  screw,  rear. 
Rear-sight  base  spring. 
Rear-sight  joint  pin. 
Rear-sight  leaf. 
Rear-sight  slide. 
Rear-sight  slide  cap. 
Rear-sight  slide-cap  screw. 
Rear-sight  slide  catch. 
Rear-sight  slide-oatoh  spring. 
Receiver. 
Safety  lock. 
Safety-] ock  ]un. ' 
.Sear. 

.Sear  spring. 
Securing  stud. 
Securins-stud  rivet. 
Side  piate. 
Side-plate  screw. 
Sleeve. 

Stacking  swivel. 
Stacking-swivel  screw. 
Stock. 
Striker. 
Trigger. 
Trigger  pin. 
Upper  band. 
Upper-band  screw. 
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PROGRESS  REPORT  ON  TEE  MANUFACTURE  OF  .SO^CALIBRE  AMMUNI- 
TION AT  THE  FRANKFORD  ARSENAL,  PA. 

(1  plate.) 

Prankford  Arsenal, 
Philadelphia^  Pa.^  June  30^  1894. 

SiB:  In  obedience  to  your  instructions,  I  have  the  honor  to  respect- 
fully forward  a  condensed  report  of  process  made  in  the  development 
and  manufacture  of  the  .30-caliber  ammunition  during  the  last  fiscal 
year. 

The  plant  for  the  production  of  the  new  ammunition  has  been  grad- 
ually developed  during  the  year,  and  it  is  proposed  to  start  the  new 
fiscal  year  with  an  output,  in  connection  with  other  cartridge  work,  of 
8,0(K)  .30-caliber  cartridges  i)er.day.  The  processes  of  manufacture  are 
still  in  a  state  of  transition.  Old  machines  have  been  modified  and  new 
ones  constructed,  but  these  are  not  considered  as  having  yet  reached 
the  perfected  stage,  and  new  automatic  machines  will  doubtless  yet  be 
devised  to  diminish  the  considerable  amount  of  hand  labor  now  neces- 
sary. 

The  following  experimental  ammunition  was  manufactured  and  issued 
during  the  year  to  the  Springfield  Armory: 


Bftte. 

Amonnt. 

How  loaded. 

Powder. 

Charge. 

Bullet. 

1803. 
October  18 

2,000 
1,000 

2,000 
3,000 

By  hand 

....do 

OldWetteren 

Troisdorf 

Oraint, 

37 
34 

35.3 
35.3 

GemmnBilrer  jackets. 

December  0 

1804. 
jAoofry  30  , , » ^ , ,  -  ^ .  - 

By  machine. . . 

....do 

Do. 

March  &  and  29 

....do 

....do 

Do. 

In  loading  by  machine  December  16, 1893,  the  following  results  were 
obtained  with  two  prominent  representatives  of  the  flake  powders: 


New 
Wetteren. 


Kamber  of  charges 

Heavieat  charge grains- 
Lightest  charge do.. 

Average  charge do.. 

Extreme  variation do.. 

Heaa  Tariation do.. 
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111  velocity  tests  of  ammtmition  loaded  by  machine  on  June  15,  with 
Peyton  x)owder,  the  following  resulted : 


Time. 

Velocity. 

Extreme 
Tfiriation. 

Moan 
variaUon. 

1t>.  m 

Ft.geet. 
1963.8 
1959.8 
1960 

Ft.  see*. 
36 
12 
18 

FLMees. 
9.36 

3t).  m       .               .     ...            .     ..     ..        .       .....     ........ 

3.40 

oD.  in.. 

5.2 

These  results  were  exceptionally  favorable,  as  it  is  difficult  with  any 
of  the  smokeless  powders  to  regulate  the  velocity  so  as  to  obtain 
approximately  the  standard  of  1,960  foot-seconds  from  day  to  day,  and 
even  from  hour  to  hour  constant  and  sometimes  considerable  changes 
have  been  found  to  take  place. 

Regular  manufacture,  using  an  American  smokeless  powder  (Peyton), 
commenced  on  May  7,  and  up  to  this  date  196,668  rounds  of  this  ammu- 
nition have  been  issued  or  placed  in  store. 

The  following  considerations  regarding  the  components  may  prove  of 
interest: 

CASE. 

Certain  slight  modifications  have  been  made  in  the  case,  as  follows: 

(1)  The  rim  of  the  head  has  been  turned  to  remove  a  slight  burring 
incident  to  its  forming,*  and  which  injured  somewhat  the  apx)earance  of 
the  ca«e. 

(2)  The  discovery  was  made  that  cracks  occasionally  occurred  at 
the  bottom  of  the  pocket  in  manufacture,  these  not  sufficiently  pro- 
nounced to  be  discovered  in  the  testing  maehine,  but  still  allowing  the 
bottom  to  be  bent  down  or  blown  in  by  a  strong  primer.  It  was  thought 
that  the  metal  was  too  much  fatigued  by  the  entire  formation  of  the 
pocket  without  annealing,  and  to  overcome  this  difficulty  the  first  opera- 
tion of  shaping  the  pocket  was  carried  baek  to  take  place  after  the. 
fifth  draw.  The  metal  at  the  head  then  has  the  benefit  of  an  anneal- 
ing before  the  second  operation  of  forming  the  pocket. 

(3)  The  limits  as  to  thickness  of  head  have  been  changed  from  0.058'' — 
0.065"  to  0.060"— 0.065". 

(4)  The  form  of  the  pocket  has  been  slightly  changed  (Figs.  1  and  2) 
for  reasons  given  under  the  heading  of  "Primer." 

Experiments  have  been  made  during  the  year  with  aluminum  bronze 
as  a  metal  for  the  case,  but  these  have  not  yet  been  concluded. 

PBIMEB. 

At  the  expiration  of  the  last  official  year  it  was  hoped  that  a  satis- 
factory solution  of  this  rather  troublesome  problem  had  been  arrived 
at  in  a  primer  powerful  enough  to  ignite  efficiently  the  most  obdurate 
smokeless  powder.  This  contained  a  pellet,  weighing  four-tenths  of  a 
grain,  of  the  following  composition: 

Fulminate  of  mercury 46. 1 

Chlorate  of  iiotash 25. 8 

Antimony 12. 9 

Glass 16.1 

Early  this  year  experiments  were  recommenced  with  a  second  lot  of 
these  primers,  when  it  soon  became  evident  that  the  conditions  of  the 

'This  burring  developed  in  instances  wliere  the  pocket  shaping  was  carried  back 
to  the  fifth  draw.  J.  P.  F. 
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original  success  had  been  varied  Irom  iii  some  unaccountable  way. 
Other  lots  were  prepared  and  tested  with  results  of  uniform  failure  to 
explode  satisfactorily  charges  of  Troisdorf  powder,  which  had  been 
selected  as  being  the  most  difficult  to  ignite. 

Without  arriving  at  any  entirely  satisfactory  explanation  of  the  diffi- 
culty,  the  composition  was  finally  abandoned  as  unreliable. 

The  following  composition  was  then  exi)€rimented  with,  this  having 
previously  given  good  results: 

Fulminate  of  mercury 61. 5 

Chlorate  of  potatth 19.0 

Glass 18.0 

Mealed  powder 1.5 

A  four- tenths  pellet  of  this  composition  proved  of  sufficient  strength 
to  ignite  satisfactorily  the  Troisdorf  and  other  obdurate  powders,  and 
these  primers,  under  the  designation  of  E/4,  have  been  iised  exten- 
sively for  experimental  purposes  up  to  the  present  time.  It  w  asbelieved 
that  this  would  serve  for  use  with  any  smokeless  powder  that  might  be 
adopted.  At  the  same  time  the  fear  was  entertained  and  expressed  to 
the  Department  that  on  the  receipt  here  of  the  new  magazine  rifles  the 
primer  question  might  be  again  thrown  back  into  the  experimental 
stage.  Results  have  proved  that  these  fears  were  well  founded,  as,  soon 
after  the  receipt  of  the  new  arms,  the  fact  was  developed  tbat  the  copper 
primer  was  not  equal  to  the  severe  conditions  imposed  by  the  new  firing 
pin,  since,  due  to  the  softness  of  this  metal,  it  oifered  but  slight  resist- 
ance to  the  "punching ^  action  of  the  "  striker"  point.  After duecon- 
sideration  of  the  conditions  of  head  space,  thickness  of  cartridge  head, 
etc.,  it  was  determined  to  abandon  copper  as  being  unsuited  for  a  primer 
metal  under  the  existing  circumstances.  Brass  primers  were  then  pro- 
cured for  temporary  use  and  experiment,  and  efforts  immediately  initi- 
ated to  procure  a  brassorother  metal  which,  while  offering  more  resist- 
ance to  punching,  would  still  possess  ductility  sufficient  to  draw  well, 
give  good  obturation,  and  not  crack  either  from  the  pressure  incident  to 
the  insertion  of  the  anvil  or  from  the  more  sudden  action  of  the  primer 
explosion.  In  the  use  of  brass  primers  difficulties  have  arisen  from 
imperfect  obturation  and  from  bursting  at  the  "shoulder."  The  escape 
of  gas  at  this  point  is  serious  in  its  effect  on  the.  face  of  the  bolt, 
rapidly  pitting  and  scoring  the  surface.  This  escape  may  be  dne  either 
to  a  fine  crack  in  the  side  of  the  primer,  which  the  gas  quickly  finds 
and  follows  up  to  pass  out  at  the  shoulder,  or  it  may  be  through  a 
minute  flaw  or  perforation  which  existed  originally,  or  is  produced  in 
the  abrupt  bending  of  the  metal  or  during  the  extension  it  undergoes 
when  the  primer  settles  back  to  its  support.  To  reduce  the  latter 
action,  it  was  found  necessary  to  change  the  form  of  the  pocket,  as  illus- 
trated in  PI.  I,  Figs.  1  and  2.  The  old  form  permitted  an  expansion 
and  flattening  of  the  head  of  the  primer,  taking  shape  as  represented, 
and  the  brass  was  not  ductile  enough  to  withstand  this  action. 

It  is  evident  that  a  metal  which  yields  but  little  before  rupture  under 
the  strong  and  sudden  pressure  of  a  primer  explosion  is  not  suited  for 
present  primer  purposes. 

It  is  now  thought  that  a  satisfactory  metal  for  primers  will  be  found 
in  an  alloy  between  the  primer  copper  and  the  brass  heretofore  used,  a 
metal  which  will  combine  to  a  sufficient  degree  the  ductility  and  tough- 
ness of  the  copper  with  the  resistance  to  "punching"  offered  by  the 
brass.  Tests  are  also  being  made  with  a  special  aluminum  bronze 
adapted  to  primer  requirements. 
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Strength  of  primers. — While  the  E/4  is  a  powerful  primer  and  has 
proved  extremely  useful  in  tests  with  obdurate  powders,  difficulties  have 
been  met  with  in  providing  for  so  large  a  pellet  in  such  limited  space, 
in  the  burning  of  many  in  loading  these  primers  by  machine,  and  in 
loading  by  hand,  as  it  is  difficult  in  many  cases  to  force  them  below  the 
plane  of  the  head  without  causing  explosion.  Experiments  have  there- 
fore been  inaugurated  looking  toward  a  reduction  in  the  primer  pellet 
to  0.35  of  a  grain. 

The  E  composition  is  also  believed  to  be,  from  its  large  proportion  of 
fulminate,  too  sudden  in  its  action  for  any  brass  high  in  quality,  and, 
while  searching  for  an  improvement  in  the  metal,  efforts  are  also  being 
made  to  find  a  composition  which  will  not  have  so  great  a  tendency  to 
wreck  the  primer  by  its  own  action. 

The  following  composition  is  of  the  nature  required,  but  is  extremely- 
sensitive  to  friction,  and  every  precaution  has  to  be  exercised  in  work- 
ing even  in  the  wet  condition : 

Falminate  of  mercury 31 

Chlorate  of  potash 38 

Antimony  sulphide 31 

In  mixing  the  above  composition  wet  it  has  been  found  that,  probably 
due  to  the  powerful  action  of  the  chloric  acid  on  the  sulphide  of  anti- 
mony, the  temperature  of  the  paste  has  been  raised  considerably — in  one 
instance  to  IIS^F. 

It  has  become  evident  that  a  difference  in  the  strength  of  primers 
may  exercise  considerable  influence  on  the  velocities  obtoined,  though, 
this  is  much  more  marked  in  some  cases  than  others.  It  is  probable 
that  this  difference  is  slight  in  cases  where  either  of  two  var3ring 
primers  is  strong  enough  to  thoroughly  ignite  the  powder  without  any 
saspicion  of  a  hang  fire. 

The  following  is  a  marked  case  of  variation  in  velocity  due  to  varia- 
tion in  the  strength  of  primers: 

Charge,  36  grainB  y etc  Weiieren  smokeleBB  powder. 


Rounds. 

Primer. 

Muzzle   ,  Maximiiui 
1  velocity.  1   velocity. 

1  Ft.  sees.       Ft.  tecs. 
1        1,894              1,932 

Mininimn 
velocity. 

^Y.  sees. 

1,«51 
1,»70 

Extreme 
variation. 

.Mean 
variation. 

•JO 

0. 25  grain  pellet 

Ft.  sees. 

81 
80 

Ft.secB. 
20.6 

20 

0. 50  grain  pellet 

2  010  '           2,050 

17.6 

JACKET  METAX.. 

During  the  past  year  bullets  with  German-silver  jackets  have  been 
used  to  a  considerable  extent  for  experimental  purposes,  but  for  the 
regular  manufacture  the  cupro-nickeled  steel  jackets  have  alone  been 
used.  Both  finished  jackets  and  sheet  metal  for  their  manufacture 
have  been  obtained  from  foreign  sources.  This  metal  is  found  to  over- 
come the  objections  incident  to  ordinary  cupro-nickel  jackets,  of  strip- 
ping with  high  velocities  and  yielding  to  the  upsetting  of  the  lead  core 
on  penetrating  any  medium  of  considerable  resistance.  The  mean  veloc- 
ity and  accuracy  are  also  found  to  be  slightly  superior  with  the  cupro- 
nickeled  steel. 

Excellent  results  have  recently  been  obtained  here  with  a  sample  of 
cupro-nickel  manufactured  in  this  country,  but  it  failed  to  quite  attain 
the  standard  of  the  cupro-nickeled  steel  as  regards  accuracy,  velocity, 
or  penetration.  Experiments  will  still  be  continued  with  jacket  metals 
and  effort  made  to  find  for  this  purpose  some  suitable  metal  which  can 
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be  obtained  in  our  home  market.  As  a  rule  the  cupro-nickel,  when 
compared  with  capro-nickeled  steel.  Is  easier  to  work,  gives  less  wear 
on  the  dies  and  punches,  does  not  require  the  labor  and  expense  of 
annealing,  and  gives  a  finished  bullet  somewhat  superior  in  appearance. 
Tbe  first  cost  of  cupro-nickel  is  greater,  but  taking  into  account  the 
difierence  in  working,  and  the  fact  that  its  scrap  is  valuable,  while  that 
firom  tbe  other  metal  is  worthless,  it  is  probable  that  the  two  metals  are 
upon  about  an  even  footing  as  regards  expense — that  is,  so  long  as  a 
single  firm  can  aJone  supply  the  cupro-nickeled  steel. 

With  the  purchased  Jackets  it  was  found , necessary  to  ream  out 
slightly  an  interior  shoulder  which  existed  to  a  greater  or  less  degree 
near  the  junction  of  the  head  and  cylinder  (a,  Fig.  3).  This  shoulder 
was  reduced  to  give  closer  approximation  to  uniformity  in  weight  of 
the  finished  bullets.  As  received,  the  jackets  themselves  were  found 
to  vary  in  weight  from  36  to  39  grains,  a  variation  which  could  not  be 
permitted  even  in  the  finished  bullets. 

BLANK  CABTBIDOE. 

A  model  for  the  blank  cartridge  is  under  consideration,  this  having 
been  adapted  from  a  description  in  Revue  Militaire  de  TEtranger  for 
August,  1893,  but  accredited  therein  to  the  Belgique  Militaire. 

The  case  is  sufficiently  firm  not  to  be  injured  by  the  working  of  the 
magazine,  and  is  not  to  throw  any  kind  of  dummy  projectile.  It  is  made 
of  the  ordinary  cartridge  brass  and  has  the  form  of  the  ball  cartridge, 
the  case  being  prolonged  and*  made  to  terminate  in  the  shape  of  the 
absent  projectile,  the  point  being  formed  by  the  folding  in  of  three  serra- 
tions   {See  Figs.  4  and  5.) 

At  the  moment  of  firing,  the  projections  open  out  tx)  permit  the  pas- 
sage of  the  gases  and  to  effect  the  obturation. 

The  cartridge  is  extracted  easily  irom  the  chamber  and  can  doubtless 
be  recharged  a  number  of  times. 

Owing  to  the  difficulty  of  igniting  small  charges  of  smokeless  powder 
in  a  case  having  such  Increased  capacity,  the  great  trouble  in  using 
wads  below  the  upper  shoulder;  and  the  danger  from  using  any  paste- 
board or  Other  case  to  diminish  the  powder  space,  black  powder  will 
probably  be  used,  at  least  for  the  present. 

GALLEBY  CASE. 

A  model  for  a  special  gallery  case  has  been  under  consideration.  It 
is  made  from  a  solid  rod  of  brass  and  corresponds  in  its  exterior  dimen- 
sions with  the  regular  case.  A  cylindrical  space  is  bored  out  for  the 
reduced  charge  of  black  powder  and  the  round  ball  of  hardened  lead. 
This  case  has  been  loaded  and  fired  a  large  number  of  times  and  requires 
no  resizing. 

Very  respectfully, 

Chables  H.  Olabk, 

Captmn  of  Ordnance, 

The  Commanding  Ofpioeb  Fbankford  Absenal. 

Pbankfobd  Absenal, 
Philadelphia^  Fa.,  September  5,  1894. 
Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance  U.  S. 
Army. 

J.  P.  Farley, 
Lieutenant'  Colonel  of  Ordimrice^  Commanding, 
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reports  upon  tests  of  .so-caliber  lubricated  and  nonlubri- 
gated  bullets  and  materials  for  bullet  covering. 

Frankfobd  Aesenal, 
Philadelphia^  Pa.j  December  29^  1892. 
Sir  :  1  have  the  honor  to  submit  the  following  report  of  experiments 
made  by  your  direction  to  determine  the  elt'ect  of  cannelure  lubrication 
upon  the  accuracy  and  velocity  of  small-caliber  bullets.  The  effect  of 
cannelure  lubrication  as  regards  prevention  of  wear  of  barrel  was  also 
considered. 

ARMS. 

The  lubricated  ammunition  was  fired  in  Springfield  experimental 
.30-caliber  rifle  "  K."    This  rifle  had  never  been  fired  before. 

The  nonlubricated  ammunition  was  fired  in  Springfield  experimental 
.30-caliber  rifle  "  O."  This  rifle  had  never  been  fired  before.  Both 
rifles  were  carefully  star  ganged  before  firing. 

CHARGE. 

All  the  cartridges  fired  were  loaded  with  a  charge  of  37  grains  Wet- 
teren  powder  sieved  between  +"  .08  and  — "  .06  (rejecting  all  grains 
that  did  not  pass  through  a  sieve  having  holes  of  "  .08  and  all  that 
passed  through  a  sieve  having  holes  "  .06  in  diameter). 

BULlETS  AND  LUBRICATION. 

The  nonlubricated  bullet  was  of  hard  lead  with  German  silver* 
jacket  "  .015  thick  without  cannelures.  The  lubricated  bullet  was  of 
hard  lead  with  German  silver  jacket  ".015  thick,  cannelured  and  lubri- 
cated in  the  cannelures.  The  weight  of  both  bullets  was  the  same — 230 
grains. 

CONDITIONS  OP  FIRING. 

An  equal  number  of  shots  were  fired  for  velocity  and  accuracy  from 
each  gun.  The  guns  were  cleaned  after  each  10  shots.  The  velocity 
records  were  maide  by  series  of  50  shots,  and  the  accuracy  was  deter- 


•Two  different  varieties  of  German  silver  were  tried,  one  the  French  ballet 
jacket  compositioo,  4  parts  copper  and  1  nickel,  and  the  other  a  special-mixtnre — 
composition  not' furnished  by  the  manufactarers.  No  difference  was  noticed  in  their 
behavior. 
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mined  by  firing  5  targets  of  10  shots  each  for  a  series.  The  test  was 
much  delayed  by  other  more  pressing  experiments  taking  precedence 
of  it. 

The  results  are  tabulated  as  follows: 

Velocity  at  o3  feet  from  muzzle,  aeries  of  50  ghote  each. 


Mean  velocity. 


Moan  variation. 


Extreme)  variation. 


Knmber  of  series. 


i  Lubricated. 


Nonlnbri- 
rated. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mean  of  &00  rounds 


Ft.  tea. 
1,982.10 
1,974.90 
1,974.16 
1,952.10 
1,950.30 
1,959.24 
1.964.50 
1,P66.50 
1,957.16 
1,983.72 


Ft.  tecs. 
1,973.20 
1,978.12 
1,978.32 
1,951.60 
1,970.50 
1,966.18 
1,956.50 
1.968.40 
1,966.02 
1,972.52 


'Lubricated.! 


Ft.    »«C9. 

18 

17.30 

16.58 

21.38 

16.84 

19.90 

15.40 

16.92 

15. 52 

16.82 


Xonlubri- 
cated. 


Lubri- 
cated. 


Xonin- 
bricated. 


Ft. 


I 


1,966.46  1   1.968.13 


tecM. 

20.84 
18.30 
20.24 
20.88 
16.60 
20.42 
25. 98 
20.60 
17.26 
21.88 


Ft.  tee*. 
70 
82 
106 
106 
110 
122 
74 
78 
74 
60 


Ft.  tecs. 
125 
108 

93 
122 

81 
112 
128 

95 


16.4 


20.3 


Ammunition. 


Lubricated. 


I  Ft.  teet. 

Greatest  velocity  obtained 2,037 

Least  velocity  obtained I  1,900 

Extreme  variation 137 


Nonlubri- 
cated. 


I^.fect. 

2,033 

1,896 

137 


From  the  above  it  appears  that  the  caunelured  and  lubricated  bullets 
give  no  increase  of  velocity,  though  the  mean  variation  with  these  was 
less  in  the  trials  than  with  the  other  variety. 

Accuracy  at  500  yards,  series  of  5  targets  of  10  shots  each. 


1.. 

2.. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


Number  of  series. 


Mean  radius  circle  of 
shuts. 


Lubricated. 


Mean  of  50  tar/zots  of  10  shots  each. 

Best  tar^t  of  10  shots 

Worst  target  of  10  shots 


Nonlnbri- 
cated. 


Mean  vertical  deviation. 


Lubricated. 


Nonlubri- 
cated. 


Feet. 

Feet. 

Feet. 

1. 214 

1.194 

1.044 

.880 

1.008 

.727 

1.036 

1.066 

.839 

1.440 

1.  232 

L215 

1.270 

1.230 

1.125 

1.146 

1.146 

.895 

L212 

1.156 

.871  ! 

1.378 

1.402 

L210  1 

L406 

1.386 

1.288  ! 

1.338 

1.484 

1.234  1 

1.231 

1.230 

1.04    i 

.60 

.73 

.46 

L89 

2.04 

1.73     1 

Feet. 

L008 
.846 

.m 

.967 
.914 
.764 

1.180 
1.104 

i.:m 


.55 
1.83 


The  above  results  show  no  difference  as  to  accuracy  between  the  two 
kinds  of  ammunition. 
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For.  the  sake  of  comparison  56  targets  (the  targets  were  fired  in  series 
of  8)  made  consecutively  with  the  last  lot  of  service  .45-caliber  rifle 
ammunition  manufactured  were  taken  from  the  records,  as  follows: 

Number  of  targets,  10  shots  each 56 

Mean  radius  circle  of  shots,  foot 1 697 

Mean  vertical  deviation,  foot 482 

The  .30-caliber  targets  are  far  inferior  to  the  .45-caliber  ones.  This  is 
due,  however,  not  to  the  inferiority  in  accuracy  of  the. 30-caliber  ammu- 
nition, but  probably  to  the  vibration  of  the  rifle  barrel  in  the  fixed  rest. 
To  show  this  some  of  the  same  ammunition  used  in  the  experiment 
under  consideration  was  fired  in  the  barrel  used  in  taking  pressures, 
which  is  very  heavy,  weighing  more  than  20  pounds. 

The  following  are  the  results  obtained : 


CuiDelared  and  labricAtecl  bullet . . . 
Uncannelured  nonlubrlcated  bullet . 


Kuraber 
of  shota. 


■| 


Radios 

circle  of 

shot«. 


Foot. 
0.50 
.41 


Mean 
vertical 
devia- 
tion. 


Foot, 
0.475 
.340 


This  heavy  gun  is  the  only  small  caliber  arm  with  which  for  a  given 
number  of  targets  accuracy  has  been  obtained  equal  or  superior  to  the 
standard  accuracy  for  the  .45  caliber  arm  and  ammunition.  About  a 
year  ago  a  number  of  targets  were  fired  with  it,  using  lubricated  and 
nonlubricated  ammunition,  with  the  following  result: 


Lubricated  ammunition. 


Xiiuiber  of  targets.  10  shots  each. 


HaiUas       Mean 
circle  of  |  vertical 
shots,     deviation. 


15 

Bnt  target 

Worst  target 

Nonlubricated  ammunition 

Namber  of  targets,  10  shots  each. 


8 

Baat  target . . 
Wont  Urget 


The  above  results  seem  to  indicate  that  a  very  heavy  barrel  should 
be  used  at  this  post  for  testing  the  product  of  small  caliber  ammunition 
for  accuracy. 

Bifles  N  and  O  were  both  carefully  star  gauged  on  the  conclusion  of 
the  firing,  Mr.  Wernle  and  myself  doing  the  gauging.  We  are  both  of 
the  opinion  that  the  small  arms  star  gauge  in  its  present  form  is  unre- 
liable and  that  its  readings  can  not  be  depended  on  much  below  0.002/' 
The  greatest  diflference  between  readings  of  gauge  before  and  after 
firing  is  0.0011"  at  28  and  26  inches  from  muzzle  in  gun  O,  used  for 
uncannelured  and  nonlubricated  ammunition. 
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Up  to  date,  including  all  sighting  shots,  etc.,  there  have  been  fired 
from  each  of  the  above  rifles  1,034  rounds. 
BespectfuUy,  et<5., 

J.  W.  BbnAt, 
First  Lieutenant  Ordnance  Department, 

In  charge  Balliatie  Division, 
Commanding  Officer  Frankford  Arsenal. 

Note. — The  pressures  due  to  the  charge  of  37  grains  of  the  sieved  Wetteren  pow- 
der used  in  these  experiments,  as  detenuined  by  concurrent  tests  in  .30  caliber  pres- 
sure rifle,  were: 

November  16,  1892,  8  rounds,  pressures  between  38,500  and  45,000  pounds,  mean, 
41,200  pounds  per  square  Inch. 

November  17,  1892,  10  rounds,  pressures  between  40,000  and  44,000  pounds,  mean, 
41,900  pounds  per  square  inch. 

Frankford  Arsenal, 
F%ilad€lphiaj  Pa.,  December  31, 1S92. 
Eespectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army. 
This  progress  report  expresses  the  results  of  tests  made  in  accord- 
ance with  the  instnictions  of  the  Chief  of  Ordnance  of  June  17, 1892, 
twelfth  indorsement,  Ordnance  Office,  file  No.  1217  C,  1892. 

After  the  experiments  directed  to  be  made  at  this  arsenal  for  Dr. 
Louis  A.  La  Garde,  Medical  Department  U.  S.  Army,  have  been  com- 
pleted, the  tests  herein  inaugurated  will  be  continued. 

J.  P.  Farley, 
Lieutenant' Colonel  of  Ordnance,  Commanding. 


Frankford  Arsenal,  Pa.,  September  8, 1893. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  experiments 
made  by  your  direction  to  determine  the  effect  of  cannelure  lubrication 
upon  the  accuracy  and  velocity  of  small  caliber  bullets.  The  effect  of 
cannelure  lubrication  as  regards  prevention  of  wear  of  barrel  was  also 
considered. 

These  experiments  were  in  continuation  of  those  reported  upon  by 
me.  December  29, 1892. 

ARMS. 

The  lubricated  ammunition  was  fired  in  Springfield  experimental  .30 
caliber  rifle  N.  This  rifle  had  been  fired  1,054  rounds  in  the  previous 
experiments. 

The  nonlubricated  ammunition  was  fired  in  Springfield  experimental 
.30  caliber  rifle  O.  This  rifle  had  been  fired  1,054  rounds  in  the  previous 
experiments.  Thirty-five  targets  of  10  shots  each,  of  each  kind  of  am- 
munition, were  fired  from  a  heavy  barrel  weighing  41  pounds,  in  order 
to  obtain  a  comparison  with  the  inaccuracies  caused  by  the  vibration, 
buckling,  etc.,  of  the  ordinary  rifle  eliminated.  As  usual  the  fixed  rest 
was  employed  in  the  firing  for  accuracy. 

The  length  rifling  and  interior  dimension  of  bore  was  the  same  as  for 
the  experimental  Springfield  rifles  used. 

powder  charge. 

All  the  cartridges  fired  were  loaded  with  a  charge  of  37  grains  Wet- 
teren powder  sieved  between  +  0.08"  and  —  0.06"  (rejecting  all  grains 
that  did  not  pass  through  a  sieve  having  holes  of  0.08"  and  all  that 
passed  through  a  sieve  having  holes  0,06  "  in  diameter). 
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BULLETS    AND   LUBBTCATION. 

The  nonlubricated  bullet  was  of  hard  lead  with  Grerman-silver  jacket 
0.015''  thick,  without  cannelures.  The  lubricated  bullet  was  of  bard  lead 
with  Gemian-silverjacket  0.016"  thick,  cannelured  and  lubricated  in 
the  cannelures.    The  weight  of  both  bullets  was  the  same,  220  grains. 

The  preceding  experiments  were  made  with  230- grain  bullets,  but 
none  of  them  being  on  hand  it  was  necessary  to  use  the  lighter  service 
bullet. 

CONDITIONS  OF  FIBINO. 

An  equal  number  of  shots  were  fired  for  velocity  and  accuracy  from 
each  gun.  The  guns  were  cleaned  after  each  10  shots.  The  velocity 
records  were  made  by  series  of  50  shots  and  the  accuracy  was  deter- 
mined by  firing  6  targets  of  10  shots  each  for  a  series. 

The  tests  had  to  he  carried  on  from  time  to  time  when  more  urgent 
experiments  did  not  interfere. 


Summary. 
[Velocity  at  63  ft^et  from  niusslo.    Serifn  of  M  sbots.J 


Number. 


1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7.. 
H.. 
9.. 
10. 


Mean  of  500  nbotii. 


Lubricated  amma- 
nition. 


I  Nonlubricated  am- 
I  munition. 


Mean 
Telocity. 


Mean 
variation 

in 
I  velocity,  j 


Menn 
Moan     variation 
Telocity.         in 

I  velocity. 


1.988 
1.998 
1.982 
1,990 
1.999 
1,»87 
2.002 
1,985 
1, 985 
1,987 


1,990 


17.9 

2.013 

21.8 

2,010 

20.2 

2,013 

21.9 

1.099 

18.7 

2,000 

22.1 

2.001 

17.2 

1,997 

20.9 

1,979 

18.3 

1,990 

21.3 

1,975 

20 

1,997 

16.0 
18.4 
20.2 
13.8 
17.5 
14.6 
15. 5 
16.8 
16.4 
19.2 


16.8 


[Accuracy  at  500  yarde.    Heavy  barrel.] 


Series*. 


Lubricated  ammunition.        Nonlubricated  ammunition. 


Nnmber 
of  targets 
in  4  oner 


Mean  of  3a  targeta. 


Mean 

radius 

circle  of 

shots. 


Feet. 

0.398 

.412 

.320 

.306 


Mean 

vertical 

devistion. 


Ffrt. 

0.30 
.28 
.24 
.22 


Number 
of  tar{;etf» 
in  Hcries. 


.358  , 


.26  ; 


Mean 

radius 

circle  of 

shots. 


Ffet. 
0.366 
.474 


Mean 

vertical 

deviation. 


.319 


Feet. . 

0.29 

.33 

.25 

.21 


.381  I 


.27 
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[Accuracy  at  500  yardii.     Springfield  experimental  barrels  O.  X.    Series  of  5  targets .^ 


Lubricated  ammu- 
nition. 

Konlubricated  am- 
munition. 

^                       Xumber. 

Railiua 

circle  of 

HhoU. 

Mean 

Tertical 

deviation. 

Radius 

circle  of 

shota. 

Mean 

▼ertinal 

deviation. 

1 

Feet. 
1.53 
1.43 
1.10 
1.33 
1.14 
1.22 

.97 
1.03 
1.12 

.99 

Feet. 
1.40 
1.25 

.91 
1.19 
0.98 
1.12 

.80 

.88 
1.00 

.87 

FeH. 
1.86 
1.33 
1.07 
1.04 

.91 
1.16 

.91 

.96 
1.01 

.94 

Feet. 
1.13 

2 .......;............ 

1.18 

3..::.:::.::: ::::::..::.:::.:::....;..::..:::..:.:::::::: 

.82 

4 

.72 

5 

.es 

6 

.94 

.68 

8 ^ 

.77 

9 

.87 

10 

.76 

Meftii  of  r«0  ♦flrgi^t* --,,_._,, 

1.18 

1.04 

1.06  1                lU 

Cartridges  which  were  fired  in  the  pressure  barrel  gave  the  following 
results.  These  cartridges  were  identical  as  to  charge  and  bullet  with 
those  used  in  the  experiments : 

Nnmber  of  shots 9 

Mean  velocity  at  53  feet  from  muzzle foot-seconds..  1.962 

Mean  pressure pounds  per  square  inch . .  38, 500 

Mean  variation  in  velocity foot-seconds. .  19. 6 

REMARKS. 

With  the  lubricated  ammunition  the  highest  mean  velocity  of  any 
series  was  2,002  foot-seconds  and  the  lowest  1,982  foot-8ecouds,*a  differ- 
ence of  only  20  foot-seconds,  and  no  falling  off  in  velocity  was  indicated. 

The  mean  velocity  for  the  500  shots  was  less  than  with  the  nonlub- 
ricated  ammunition  and  the  mean  variation  in  velocity  was  greater. 
The  cause  of  this  is  not  apparent. 

With  the  nonlubricated  ammunition  the  highest  mean  velocity  of  an-y 
series  was  2,013  and  the  •  lowest  1,975  foot-seconds,  a  difference  of  38 
foot-seconds,  and  a  slight  falling  off  in  velocity  does  seem  to  be  indi- 
cated. 

The  uniformity  of  velocity  in  every  series  was  superior  to  that  of  the 
lubricated  ammunition.  As  regards  accuracy,  with  the  heavy  barrel, 
the  results  are  slightly  in  favor  of  the  lubricated  ammunition;  with 
the  ordinary  rifle,  the  reverse  is  the  ease. 

On  the  whole  the  experiments  confirm  the  previous  ones  and  indicate 
that  lubrication  in  the  cannelures  gives  no  advantage  as  regards 
velocity.  ' 

Both  guns  were  star  gauged. 

In  a  previous  report  I  expressed  my  opinion  as  to  the  untrustworthi- 
ness  of  this  star  gauge.  Gun  N,  used  with  the  lubricated  ammunition, 
showed  an  increase  of  diameter  between  lands  in  places,  never  exceed- 
ing 0.0015  inch,  while  the  bore,  through  a  space  of  8  inches  from  29  to 
21  inches  from  the  muzzle,  showed  a  decrease  of  diameter  amounting 
in  some  measurements  to  as  much  as  0.01  inch.  This  was  found  to  be 
caused  by  the  deposition  of  metal  presumably  from  the  bullet  jacket 
which  could  not  be  removed  by  the  ordinary  methods  of  cleaning  but 
was  scraped  off'  with  a  wire  after  some  diflSculty. 

^o  deposit  of  this  kind  was  found  in  the  bore  of  the  gun  used  for 
nonlubricated  ammunition,  in  which  a  slight  increase  of   diameter 
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between  lands  was  indicated  throughout  the  bore  not  exceeding  0.0015 
inch. 

Respectfully,  etc., 

J.  W.  Ben:6t, 
First  Lieutenant^  Ordnance  Department^  V.  S.  Army. 
Commanding  Officbb  Frankpobd  Arsenal. 

Fbankfobd  Arsenal, 
Philadelphia,  Pa,,  September  13, 1893. 
Respectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army,  in 
connection  with   Lieut.  J.  W.  Benet's  report  of  December  29,  1892, 
forwarded  December  31,  1892,  Ordnance  Office  file  :No.  (^,  1893,  on  this 
same  subject. 

It  is  my  intention  to  further  test  these  rifles  O  and  ^  with  the  non- 
lubricated  uncaimelnred  bullets,  the  one  with  the  nickeled  steel 
jacketed  bullets,  and  the  other  with  the  German  silver  jackets.  It  is 
thought  that  in  this  manner  the  comparative  wear  and  tear  on  the 
barrels  will  be  more  fnlly  established  than  by  commencing  the  tests 
with  the  nickeled  steel  ja-ckets  in  entirely  new  barrels,  as  wear  after 
2,000  rounds  will  probably  be  more  pronounced.  Other  tests  with  the 
nickeled  steel  jackets  will  be  prosecuted  systematically  with  new 
barrels  as  soon  as  practicable. 

J.  P.  Farley, 
Lieutenant' Colonel  of  Ordnance,  Commanding. 


Fbaneford  Arsenal, 
Philadelphia,  Pa.,  March  9, 1894. 

Sir:  The  following  is  respectfully  submitted  as  record  of  tests  con- 
tinned,  in  accordance  with  your  instructions,  with  Springfield  experi- 
mental rifles  N  and  O,  which  had  previously  been  fired  2,078  and  2,055 
rounds,  respectively. 

The  ammunition  was  made  up  at  the  loading  room  with  a  charge  of 
30  grains  of  Wetteren  powder,  new.  (Lot  of  500  i)ounds  received  in 
October,  1893.)  The  primer  with  percussion  pellet  of  0.25  grain  was 
used^  as  directed.  The  ammunition  fired  irom  the  N  rifle  had  the  bullet 
with  German-silver  jacket;  that  used  with  the  O  rifle,  the  cupro- 
nickeled  steel  jackets  taken  from  the  lot  of  15,000  received  from  Her- 
man Boker  &  Co.,  in  October,  1893. 

The  experiments  were  conducted  at  such  times  as  permitted  by  other 
and  more  pressing  experimental  work. 

In  the  tests  for  accuracy  the  5  targets  were  fired  with  short  intervals 
from  1  rifle,  without  cleaning,  and  immediately  after  5  targets  fired  simi- 
larly with  the  other  ammunition  and  rifle. 

In  firing  for  velocity,  the  2  rifles  with  corresponding  ammunition  were 
fired  on  the  same  day,  the  bores  being  uniformly  cleaned  after  each 
20  rounds. 

Thirty-five  targets  with  each  kind  of  ammunition  were  fired  from  the 
heavy  accuracy  barrel,  this  partly  for  fixing  standards  for  comparison 
with  previous  experiments,  and  i)artly  to  furnish  a  reliable  comparison 
regarding  the  2  bullets  used.  Con  elusions  as  to  the  latter  have  already 
been  submitted  in  a  previous  report.  For  purposes  of  comparison  and 
to  determine  questions  arising  in  the  course  of  the  firing,  extra  tests 
were  introduced  with  .other  ammunition  than  that  describ^i  as  follows : 
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Velocity : 

Twenty  rounds;   36  grains  Wetteren powder,  new ;   primer;  0.25-grain  pellet; 
loaded  at  proof  house. 

Twenty  rounds;   36  grains  Wetteren  powder,  new;  primer;  0.5-grain  pellet; 
loaded  at  proof  house. 

Twenty  rounds ;  33  ffi-ains  Leonard  powder  (N,  fine) ;  primer;  0.4-ffraui  pellet. 

One  hundred  and  forty  rounds;  37  grains  Wetteren  powder,  ola;  primer;  0.25- 
grain  pellet. 
Accuracy : 

One  hundred  and  sixty  rounds;  37  grains  Wetteren  powder,  old;  primer;  0.25- 
grain  pellet. 

In  all  1,015  rounds  were  fired  from  each  rifle  (N  and  O),  35  of  these 
being  preliminary  shots  not  recorded  in  the  report. 


Summary,  heavy  barrel. 

[Charge :  36  grains  new  Wetteren  powder.    Primer,  B  0.25.] 

ACCURACY  AT  500  YARDS. 


Bate. 

Number 
oftargete. 

Badiuf)  cirole  of  - 
shots. 

Mean  Tertical  de- 
viation. 

G.S. 
Jackets. 

C.N.S. 
jaokeU. 

G.S. 
jackets. 

C.  K.  S. 
jackets. 

1893. 
IN'ovember  1 

10 

5 

20 

0.531 
.540 
.562 

0.387 
.402 
.494 

0.4110 
.447 
.4842 

0.2740 

November  9 

.826 

November  10 

.4007 

Heaa 

35 

.550 

.450 

.458 

.3538 

VELOCITY  AT  53  FEET  II4  INCHES. 


Date. 

Number 
of  shots. 

German -silver  jacketed  bullets. 

CnpronJckled  steel  jacketed 
ballets. 

Mean 
velocity. 

Extreme 
variation. 

Mean 
variation. 

Ft.  sect. 

25.2 
33.56 

Mean 
velocity. 

Extreme  1      Mean 
variation.  !  variation. 

1803. 
November  4 

10 
50 

Ft.  $ee». 
1,882 

1,888 

Ft.te^. 
100 
108 

Ft.  tees. 
1,913 
1,900.5 

Ft.  teeg.    .    Ft.  MCi. 
68      1               13.2 

November  11 

174                     21.9 

181.66 

Hean 

60 

1,887 

32.16 

1.902.6 

156. 3                20. 45 

Summary,  N  and  O  rifles, 

[Charge :  36  grains  new  Wetteren  powder.    Primer,  E  0. 26 ;  loaded  at  shops.] 

VELOCITY  AT  53  FEET. 


Date. 

Number 
of  shots. 

German-silver  Jacketed  bullets, 
NHfle. 

Cupro-nickled  steel  jacketed 
bulleto,  0  ri^e. 

Mean 
velocity. 

Extreme 
variation. 

Mean 
variation. 

•  Mean        Extreme 
velocity,    variation. 

Ft.  sees,  1    Ft.  sees. 

1, 847                 133 
1. 850                 166 
1,857                 174 
1,811        '          180 
1,826        1          154 
1, 866                 136 
1,833        1          114 
1,843        1          136 

Mean 
variation. 

1893. 
November  2 

50 
50 
50 
50 
50 
50 
50 
50 

Ft.  tees. 

1.  830 

1,820 

1,830 

1,809 

1,799 

1,814 

1,804 

1.819 

Ft.  sees, 

179 
215 
168 
250 
184 
179 
233 
168 

Ft.  sees. 
26.86 
36.64 
23.30 
32.18 
29.62 
30.60 
29.32 
31.62 

Ft.  sees, 
23.88 

November  3 

27.62 

November  14 

25.34 

November  15......... 

32.06 

"Xovemher  16  . .. 

24.32 

November  23 

24.30 

December  ft           ..... 

22. 3i 

T)ACAfnl>Ar  28     .  .  « 1  »  r  -  - 

23.28 

Total 

400 

14,525 
1. 815. 62 

1, 576  1     .  240. 14 
197  1          30.017 

14.733        1      1,193        1           203.14 

Mean 

1,841.62            149.12  1             25.39 

1 
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ACCURACY  AT  500  YARDS. 


Number 

of 
tar  goto. 

German- silver 

jacketed  bullets, 

N  rifle. 

Cupro-nickeled 
steel  Jacketed 
bullets,  0  rifle. 

Date. 

Mean 

radius 

circle  of 

shots. 

Mean 
vertical 
devia- 

Uon. 

Mean    1     Mean 

radius   1  vertical 

circle  of  ,    devia- , 

shots,    i      tion. 

1893. 
NoTwnbop  2...................w.«r.....f. 

5 
5 
5 
5 
5 
5 
5 
5 

Fest. 

0.742 
.718 
.674 
.580 
.716 
.688 
.652 
.628 

Ftet. 
0.668 
.546 
.546 
.466 
.593 
.608 
.576 
.517 

Feet.          Feet. 
0.546            0.406 

KoT«mber9 

.780              .066 

November  14 

.580              .404 

No  vembcr  15 

.  520             .  372 

November  21 

.428              .287 

November  21                         

.532              .420 

November  23 

.  492              .  328 

December  23 

.  574              .  878 

Total  <8  series'! ■ . . r 

40 

5.398 
.6747 

4.520 
.565 

4.452 
.5565 

3.261 

>|fAQ 

.4076 

[Charge,  37  grains  old  Wetteien  powder,  sieved  and  loaded  at  shops.    Primer,  E  0.25.] 
ACCURACY  AT  500  YARDS. 


Number 

of 
targets. 

German-Silver  Jaok- 
eted  bullets,  N  rifle. 

Cnpro-nlckeled  steel 

Jacketed  bullets, 

O  rifle. 

Date. 

Mean 

radius 

circle  of 

shots. 

Mean 

vertical 

deviation. 

Feet. 

0.925 

.675 

Mean 

mdius 

circle  of 

shou. 

Mean 

vertical 

deviation.. 

1898. 
November  24 i 

5 

3 

Feet. 
1.278 
.87 

Feet. 
1.662 
1.39 

Feet. 
1.385 

DeoemberSS 

.0716 

Mean 

8 

1.125 

.83125 

1.555 

1.230 

Date. 


1893. 
November  24 
December  28 

Mean  . 


Number 
of  shots. 


VELOCITY  AT  63  TEET. 


German-silver  Jacketed  bullets, 
N  rifle. 


Mean 
velocity. 


Ft.  Mce. 
2,016 
2,002 


Extreme 
variation. 


Ft.  tea. 
70 
74 


70 


2.012  , 


71.14 


•Mean 
variation. 


Ft.  eeee. 
14.42 
19.90 


15.985 


Cupro-nickeled  steel  Jacketed 
bullets,  K  rifle. 


Mean 
velocity. 


n.  $eee. 

2,023 
2,024 


2,023 


Extreme 
variation. 


Ft.  $ee$. 

83 
120 


3.57 


Mean 
vertical 
deviation. 

Ft.  aees. 

15.24 
.  19.50 


16.457 


[November  17.— Charge,  33  grains  Leonard  N  fine.    Primer,  0.4  grain  pellet.] 


i  Number 
1  of  shots. 

Mean 
velocity. 

Bxtreme 
variation. 

Ft.  eeee. 

37 
33 

Mean 
variation. 

German-silver  jacketed  bulleta,  N  rifle 

10 

10 

Ft.  eeee. 

1,943.5 
1.945 

Ft.  eees. 
5.60 

Cuoro- nickeled  steel  iackete<I  bulletn  0  rifle 

7 

[November  4. — Charge,  36   grains   new  Wetteren  powder,  loaded   at  proof  boose.    Primer,  0.' 

lellet  ' 


grain  iiellet.] 


German-ailver  jacketed  bullets,  N  rifle 

Capro-nickeled  steel  jaeketed  bullets,  O  rifle  . 


Number     Mean 
of  shots.  I  velocity. 


!  Ft.eeet. 
10  ,  1,  844 
10  ;         1,  K85 

I 


Extreme 
variation. 


Ft.  eeee. 

93 


1.6 


I 


Mean 
variation. 

Ft.  geee. 
27 
17.6 
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[Noveuibor  4.— Charge,  36  grains    new  Wett«ren    powder,    loaded    at   proof    honae.     Primer.  0.  5 

diet.) 


grain  pell< 


Gemian-Hilver  jacketed  bxilletB,  'S  rifle 

Cupro-nickeled  steel  Jacketed  balletH,  0  rifle . 


Number       Mean    |    Extreme 
of  shots,    velocity. '  variation. 


I  Ft.sre*,  , 
10  '  1,949  I 
10  I        1,948  ; 


ft.  *fC». 
63 
74 


Mean 
variation. 


Ft.  secM. 

12-6 
17.7 


GENERAl.  SUMMARY. 
German-Hlver  jttcketed  hulletSf  X  rifle. 


Charge. 


36  grains  ne^  Wetteren,  0.25  primer 

36  grains  new  Wetteren,  0.5  primer  . 

37  grains  Wetteren,  old,  0.25  primer . 
83  grains  Leonard  N  fine,  0.4  primer. 


Mean  veloc- 
ity at  53 

FeH. 

Extreme 

Mean 

Mean 

variation. 

variatioh. 

radias. 

Ffft. 

Feet. 

Feet. 

C  1, 815. 62 

197 

30.017 

0.6747 

93 

27 

(*) 

If  949 

63 

12.6 

(*) 

2, 012 

71.14 

15.985 

1.125 

1. 943. 5 

37 

,    5.60 

(*) 

Cupro-nilikeled  nt eel  jacketed  bullets,  O  rifle. 


36  grains  Wetteren,  new,  0.25  primer 

36  grains  Wetteren,  now,  0.6  primer. . 
37. grains  Wetteren,  old,  0.25  primer. . 
33  grains  Leonard  N  tine,  0.4  primer. . 


n,  841. 62 
U,885 

149. 12 

26.39 

71.6 

17.6 

1,948 

74. 

17.7 

2,023 

93.57 

1^^467 

1,945 

33 

7 

*  Ten  rounds. 


CONCLUSIONS. 


Mean 
vertical 
deviation. 


Feet. 
0.r>65 


.83125 


.5565  .4076 

(*)  

(*}         I 

1.  555                1. 230 
(')  I 


I 


The  accuracy  record  with  the  heavy  barrel  shows  the  ammunition 
(36  grains  new  Wetteren  powder)  to  be  inferior  to  that  employed  in  the 
lubrication  experiments  (37  grains  old  AVetteren  powder),  in  which  the 
record  of  35  targets  was  as  follows: 


Lubricated  ammunition. 
!Nonltibricat«d  ammunition 


The  "nonlubricated  ammunition"  corresponded,  in  respect  to  the 
bullet,  with  the  German-silver  jacketed  bullets  of  these  later  experi- 
ments. The  inferiority  of  the  new  Wetteren  powder  as  to  aecura<;y 
corresponds  with  irregular  results  obtained  with  the  same  powder  in 
other  tests  as  to  velocity. 

As  regards  the  N  and  O  rifles,  the  results  as  to  accuracy  are  very 
favorable  as  compared  with  the  previous  experiments,  in  which  the 
record  of  50  targets  was  as  follows : 


Lubricated  ammunition 

Nonlubricat^d  ammunition. 


Radius  I     Mean 
circle  of    vertical 
shots,     deviation. 


Feet. 

1.18 

1.06 ; 


Feet. 


1.04 
.84 
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This  increase  in  accuracy  in  using  these  rifles  with  ammunition 
judged  inferior  by  the  standard  of  the  heavy  barrel  is  accounted  for 
by  the  considerably  lower  velocity  and  consequent  diminished  vibra- 
tions of  the  barrel.  In  the  former  case  the  following  velocities  were 
obtained  for  500  shots: 


Lubvicsted  ammnnition 

Koiilabricate<l  ammunltioti  . 


Mean 
velocity. 

Ft.  »ee$. 
1,99() 
1,997 


Mean 
variation. 


Ft.i 


20 
16.  ( 


In  the  latter  case,  the  following  is  a  summary  of  the  velo(;ity  record 
for  400  shots: 


I     Moan 
I  volority. 


Ft.  $r.ca. 

.!  1,815.62 


Genuan-ailrer  jacketed  bnllete,  K  rifle 

Cupro-nickeledBteel  Jacketed  biilletH,Oritle i  1,841.62 


Mean' 
variation. 


Ft.i 


30.01 
25.89 


This  unexpected  reduction  in  velocity  was  doubtless  due  to  the  primer 
used,  this  conclusion  being  supported  by  the  velocities  obtained  in  the 
firing  of  November  4,  the  primer  with  0.5  grain  pellet  giving  increase 
of  velocities  of  105  foot-seconds,  and  63  foot-seconds  over  the  0.25 
grain  primer,  the  powder  charges  being  in  weight  the  same.  It  will 
be  noticed  that  with  the  0.5  grain  primer  velocities  were  obtained  with 
the  36  grains  of  new  Wetteren  powder  very  nearly  approaching  the 
standard  velocity,  1,949  foot-seconds  and  1,948  foot-seconds  in  the  two 
rifles  N  and  O,  respectively. 

The  0.25  grain  primer  gave  rise  to  continued  missfiresand  hang  fires, 
not  being  sufliciently  strong  to  produce  thorough  or  satisfactory  ignition. 
It  is  not  deemed  possible  to  associate  long  hang  fires  with  low  veloci- 
ties and  low  shots  on  the  targets,  as  other  varying  circumstances 
entered  to  prevent  the  connection  of  efi'ect  with  cause  5  low  shots  on  the 
targets  and  low  velocities  occurred  often  with  what  appeared  to  be 
go<>d  ignitions. 

Begarding  the  wear  and  tear  on  the  rifles  N  and  O,  the  veloci- 
ties with  the  former  commenced  with  a  mean  of  1,830  foot-seconds  and 
ended  with  a  mean  of  1,819  foot-seconds;  with  the  O  rifle  the  veloc- 
ities commenced  with  a  mean  of  1,847  foot-seconds  and  ended  with 
a  mean  of  1,843  foot-seconds.  It  can  hardly  be  stated,  either  from 
these  or  from  the  accuracy  record,  that  the  rifles  showed  appreciable 
deterioration  during  the  firing. 

In  using  the  old  Wetteren  powder,  the  following  is  a  comparison  with 
the  previous  record : 


1    Mean     |  Extreme   |      Mean 
velocity,    variation,  t  variation. 


70  shots,  X  rifle 

70  sboU.O  rifle 

Preriona  record : 

500  ehota^K  rifle. 

500  ahots,0  rifle. 


Ft.  seen. 
2,012 
2,023 

1.090 
1.997 


Ft.$ec9. 
71.14 
93.57 


Ft.teet. 
15.985 
16.457 

20. 
16.8 
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8  targets,  N  rifle 

8  tiu-gets,  O  rifle 

PreviouH  record : 

50  targets.  N  rifle 
50  targets,  O  rifle. 


Mean 
vertical 
deviation. 


Feet. 

0.83125 
1.290 

1.04 
0.84 


The  present  record  gives  higher  velocities  in  both  cases,  and  superior 
accuracy  with  the  N  rifle. 

The  bores  of  both  rifles  were  gauged  before  and  after  the  firing 
recorded,  but  the  differences  of  measurements  are  slight  and  show  no 
considerable  wear. 

Very  resi)ectfQlly, 

Charles  H.  Clark, 
Captain  of  Ordnance, 
Co]*MANDiNG  Officer  Frankford  Arsenal. 

[Second  indorsement.] 

Frankford  Arsenal,  Pa.,  March  30^  1894. 
Respectfully  returned  to  the  Chief  of  Ordnance,  U.  S.  Army. 

The  results  of  the  final  tests  are  given  in  the  within  report. 

J.  P.  Farley, 
Lieut  Col.  of  Ordnance^  Commanding. 
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reports  upon  tests  of  cupro-nickelei)  steel  versus  german- 
silver  as  material  for  jo-caliber  bullet  covering,. 

Fbankford  Arsenal, 
PhiUtdelphia,  Pa.,  April  25,  1893. 

Sib  :  I  have  tlie  honor  to  submit,  in  accordance  with  your  instructions, 
the  following  progress  report  on  cupro-nickeled  steel  jackets  for  .30- 
caliber  bullets  submitted  by  Hermann  Boker  &  Co.,  New  York.  The 
material  used  for  these  jackets  is  stated  to  be  <^  steel  sheets  plated  on 
both  sides  6  i)er  cent  with  20  ]>er  cent  nickel-copper."  It  is  understood 
that  a  sheet  of  steel  is  placed  between  two  sheets  of  cupro-nickel  and 
the  three  sheets  compacted  into  one  by  rolling.  The  details  of  the 
operation  are  not  known.  The  thickness  of  jacket  is  about  the  same  as 
that  of  the  German-silver  jacket  used  here,  except  at  the  i)oint,  where 
the  metal  is  considerably  thicker.  The  advantages  claimed  by  Roker 
&  Co.- for  their  jacket  material  over  the  German  silver  used  here  are 
the  following: 

First.  Less  difficulty  and  waste  in  manufacture. 

Second.  Less  liability  to  strip  when  fired. 

Third.  Does  not  dirty  the  barrel  of  the  gun  as  does  the  German  silver. 

Fourth,  Much  greater  i)enetration. 

Fifth.  Costs  less  than  German  silver. 

Sixth.  Has  10  per  cent  less  specific  weight. 

The  first  experiments  have  been  confined  to  penetration  and  deforma- 
tion. 

Penetration  of  small-arm  projectiles  has  usually  been  tested  in  the 
Ordnance  Department  by  firing  against  targets  composed  of  inch  pine 
boards  an  inch  apart,  at  a  distance  of  500  yards.  Against  such  a  tar- 
get even  lead  bullets  are  not  greatly  deformed. 

A  more  thorough  test  was  thought  to  be  afforded  by  taking  a  solid 
piece  of  hard  oak  and  firing  at  it  both  with  and  against  the  grain.  It  may 
be  mentioned  that  most  of  the  foreign  tests  with  oak  were  made  by 
firing  in  the  direction  of  the  grain,  which  accounts  for  the  great  pene- 
trations noted. 

The  piece  of  oak  first  used  had  not  been  well  seasoned,  the  interior 
being  quite  moist.  Another  piece,  very  dry  and  well  seasoned,  was 
afterwards  procured  from  the  carpenter's  shop.  With  this  the  pene- 
tration was  noticeably  less. 

The  firing  was  done  at  a  very  short  distance,  to  insure  a  straight  path 
for  the  bullet,  as  it  was  desired  to  cut  open  the  piece  of  wood  fired  at 
and  expose  the  path  of  the  bullet, 
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I  Powder  cburge.  ■ 
Cali r. 


X«.  !,?,«„   Cali' 

of    ^fi^^jfberof 

8Lot.;"Jf*    rifle.  I       Kind, 
at.  I 


FeeLlnch. 
50       .45 


8  I        3 


.30 

.30 
.30 
.45 
.30 


.30 


.30 


Black. 


Wottereu..;  37  ; 

....do !  37 

....do 37 

Black 89 

Wett«ren..|  37  \ 


....do.. 


....do. 


.30   ....do. 
.30  ! do. 

.30  I. ...do. 

I 

.30    ....do. 
'   ...do. 
...do. 


37 

..    37 

37 
37 
37 


Bullet. 


Grains. 
500  lead 


Target^kind  i^^^*' 
of  wood.       I  ^;*- 


Inch. 
Oak,  not  well  '    3. 2 
seasoned. 


220  Gorman -silver  ' do 

jacket.  I 

— do do 

do ' do 

500  lead '. . . .do 

220  nipro-nifkel-  • do 

od  steel  jacket,   i 


...do 


..!... .do.. 

i 


37  I  230  copper  Jacket. 


....do 


37  I  220  German  silver    do 

I     jacket. 

37  .  220  cupro-nirkel-    do. 

ed  steel  Jacket. 


230  copper  jacket . . do  . . . 


220  German-silver  i do 

jacket.  I 

do '  Dry*  oak,  well 

I      seasoned. 

220  cupro-nickel-    do 

ed  steel  jacket. 


5.3 

5.3 
5.3 
3.3 
19.5 


18.5 

4. 

5. 

4.5 
16.5 

6.7 
7.0 
24.2 


Remarks. 


Bullet  badly  deformed. 
Fired    against    the 
Rrain. 
Do. 

Do. 
Do. 
Do. 
Ballet  not    deformed. 
Fired    against    the 
^am. 
Bullet  not   deformed. 
Bullet    penetrated 
knot  in  wood .    F  ired 
ai^ainst  the  grain. 
Ballet  badly  deformed. 
Fired    against    tiie 
grain. 
Do. 

Do. 

Ballet  not  deformed. 

Fired    against    the 

grain. 
Ballet  badly  deformed. 

Fired  witn  the  grain. 
Do. 

Ballet  not   deformed. 
Fired  with  the  grain. 


A  photograpbj  taken  by  First  Lieut.  W.  C.  Wren,  Seventeenth 
Infantry,  showing  the  comparative  penetrations  of  lead,  Oerman-sHver 
jacketed,  and  cui)rb-nickeled  steel-jacketed  bullets,  in  unseasoned  oak, 
fired  against  the  grain  (shots  4, 5,  and  6),  is  herewith  submitted.  (See 
plate  1,  appendix  15,  Report  of  Chief  of  Ordnance  U.  S.  Army,  1893.) 

To  test  the  effect  of  firiug  into  sand,  the  following  results  were 
obtained  with  small-caliber  bullets  fired  into  a  sand  buU  at  a  distance 
of  3  feet: 

[Charge:  37  grains  Wetteren  powder.] 


Kind  of  jacket. 


Pene- 
tration. 


Kemarks. 


1  copper 

2  German- silver 

3  cnpro-nickcled  steel 


Insist,  I 

8  I  Badly  deformed. 
8  Do. 

14     Kot  deformed. 


Bullets  2  and  3,  used  in  this  test,  are  herewith  submitted. 

Attention  is  invited  to  the  great  superiority  in  penetration  and 
resistance  to  deformation  shown  by  the  cupro-nickeled  steel  jacket. 

It  is  suggested  that  a  complete  series  of  penetration  experiments 
with  the  German-silver  and  cupro-nickeled  steel-jacketed  bullets  be 
made,  noting  the  comparative  effects  on  different  varieties  of  earth, 
wood,  and  metal,  bones,  etc.,  and  on  hasty  covers,  rifle  pits,  etc 

In  experiments  made  here,  in  conjunction  with  Assistant  Surg. 
La  Garde,  on  cadavers,  it  was  noted  that  the  German-silver  jacketed 
bullet  sometimes  broke  up  or  stripped  on  striking  hard  boues,  etc. 
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With  the  cnpro-nickeled  steel  jacket  it  is  probable  that  this  would  not 
have  taken  place. 

Bespectfally,  etc.^ 

J.  W.  Bbn]6t, 
First  Lieutenant^  Ordmince  Department  IT,  IS,  Army^ 

In  charge  of  Ballistic  Division, 
Commanding  Officer  Frankfobd  Arsenal. 

Frankford  Arsenal, 
Philadelphia^  Pa,,  May  6',  1S93, 

Resi>ectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army. 

The  within  report  will  justify  extended  experiments  with  the  cupro- 
oickeled  steel- jacketed  bullet,  m  line  with  instructions  of  the  Chief  of 
Ordinance  of  June  17, 1892,  Bureau  No.  1217  C. 

Tbe  German-silver  jackets  used  here  have  given  good  results  so  far 
as  relates  to  stripping  in  the  gun  is  concerned,  except  in  certain  instances 
where  -either  improper  alloy  was  used  in  the  German  silver  or  the  metal 
was  not  properly  aimealed. 

Thirty  thousand  German- silver  jackets,  caliber  .30,  have  been  con- 
demned in  the  course  of  inspection  and  test  at  this  arsenal  for  defects 
due  to  above-mentioned  causes. 

Exi)eriment8  made  at  this  arsenal  on  bones  of  cadavers,  with  Ger- 
man-silver-jacketed  bullets,  occasionally  stripped  the  jacket,  and  it  is 
thought  this  would  have  been  of  more  frequent  occurrence  had  it  not 
been  that  reduced  charges  (assimilating  long  ranges)  were  almost 
invariably  employed. 

The  record  of  experiments  scf  far  made  by  Lieut.  Ben^t  shows  remark- 
able penetration  for  the  cupro-nickled  steel-jacketed  bullet. 

Penetration  in  well-packed  clay  with  sods  at  100  yards  gives  a  pen- 
etration of  2  to  1  for  the  cupro-nickeled  steel  jacket  over  either  the  Ger- 
man-silver (stripped)  jacket  and  the  .45  caliber  (deformed)  lead  bullet — 
both  of  the  latter  changing  shape  materially  on  impact. 

J.  P.  Farley, 
Lieutenant-Colonel  of  Ordnance^  Com^ianding, 


Frankford  Arsenal, 
Philadelphia^  Pa,,  December  2,  1893. 

Sir  :  The  following  is  respectfully  submitted  as  the  results  of  compar- 
ative tests  of  bullet  jackets  so  far  made,  in  compliance  with  your  instruc- 
tions. The  German-silver-jacketed  bullets  were  from  lots  which  have 
lately  given,  with  ordinary  velocities,  comparatively  uniform  and  favor- 
able results.  The  cupro-nickeled  steel  jackets  were  the  tirst  finished 
from  the  lot  of  15,000  purchased  in  July  from  Hermann  Boker  &  Co. 

The  ammunition  used  on  October  30  was  loaded  by  hand  at  the  proof 
house  with  primers  having  a  percussion  pellet  weighing  0.5  grain. 
Tbe  ammunition  used  subsequently  was  hand  loaded  at  the  shops,  using 
primers  with  pellets  of  0.25  grain.  The  conditions  of  loading  in  both 
cases  were  made  perfectly  uniform  throughout.  The  charge  was  36 
(^ins  of  new  Wetteren  powder;  the  average  weight  of  50  bullets  with 
German -silver  jackets  was  220.22  grains,  and  of  50  with  cupro-nickeled 
steel  jackets,  219,66  grains,    Tbe  heavy  accuracy  barrel  was  used 
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throughout,  and  in  obtaining  targets  with  the  2  bullets,  rounds  of  10 
were  alternated  in  order  to  get  so  far  as  possible  a  comparison  under 
uniform  conditions  of  temperature,  moisture,  wind,  etc.  The  bore  was 
uniformly  cleaned  after  each  series  of  10  shots  in  firing  for  accuracy, 
and  at  uniform  intervals  in  firing  for  velocities. 


Summary. 

VELOCITY  AT  58  FEET  llj  INCHES  FROM  MUZZLE. 


Bullet. 

Primer. 

Num. 
berof 
shots. 

Mean 
velocity. 

Greatest 
velocity. 

Least    1  Extreme      Mean 
velocity,  variation,  variation. 

1                  ' 

Oerman-sllyer  iacket 

Orain. 
0.5 
.25 
.25 

Ft.»eca. 
10       1, 053. 2 
10      1, 882 

50       1,888 

Ft.9eeM. 
2.002.2 
1,023 
1,056 

Ft.teet. 
1,925 
1,823 
1,758 

Ft:  »ee*. 

77 

100 
19^ 

Ft,9ee9. 
18.6 

Do 

23.2 

Do 

33.56 

Mean 

.25 

60  1    1,887 

32.136 

Cupro-niokeled  steel  jacket 

Do 

.5 

.25 

.25 

10       1.900.5 
10       1, 013 
50       1, 900. 5 

2.012 
1,950 
1,960 

1,936 
1.882 
1,786 

76 
68 
174 

21.95 
13.2 

Do 

21.90 

Mean 

.25 

60        1  009- A 

20.42 

1 

ACCURACY  AT  500  YARDS. 


Bullet. 

Primer  [  ^^^^^^ 
P«"«^-    i  Urgets. 

Radius 

ciroLs  of 

shots. 

Mean 

vertical 

deviation. 

l^rmAti.aitver  IftAket 

Orain.   i 

0.5                 15 
.25  1             10 
.25  '               5 
.25  i             20 

Feet. 
0.3553 
.531 
.540 

'     .562 

Feet. 

0.257 

Do 

.4110 

Do 

.4470 

Do      

.4842 

Mean 

1              35 

.5503 

.4580 

Gapro-nickeled  steel  Jacket 

.5                  15 
.25                10 

.8<»3 
.JW7 

.TTSA 

Do : 

.2^40 

Do 

.25  1               5|           .402 
.25  ;             20  1           .494 

.3260 

Do 

.4007 

Mean 

35 

.4503 

3537 

Supplementary, 

[November  28.    Ammuuitiou,  37  grains  old  Wetteren  powder,  sieved  and  loaded  at  the  proof  house. 

Primer,  0.25  grain  pellet.] 

ACCURACY  AT  500  YARDS. 


Number  of  target. 

* 

Germau-silver- 
Jacketed  bullets. 

Radius       Mean 
circle  of    vertical 
shots,    deviation. 

'J11  pro-nickeled  steel- 
jacketed  buUets. 

Radius 

circle  of 

shots. 

Mean 
vertical 
deviation. 

1 

Feet. 

0.53 
.40 
.38 
.49 
.50 

Feet. 
0.400 
.310 
.305 
.200 
.420 

Feet. 

0.42 
.27 
.33 
.32 
.41 

Feet. 

0  295 

2:::::::::::;:;:::::::::::::::::::::;::::::::::::::::::::::;:: 

150 

3 

310 

4 A. 

.205 

b -- 

.315 

Mean 

.46 

.330 

.35 

255 
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VELOCITY  AT  53  FEET  11|  INCHES  FROM  MUZZLE. 

[Fifty  fthoto.] 


Cupro- 
nickeled 

■teel. 
Jacketed 

bnlleta. 


MesBTeloritj..... 
Urratest  velocity . 

L««it  relocitr 

Extreme  rarlation 
H  ean  TariAtion  . . . 


Ft. 


2047 

,2087 

'1908 

80 

16.00 


OBSEBYATIONS. 

Primer. — ^The  0.5  primer  produced  ignition  uniformljr well.  With  the 
0.25  primer  ignition  was  prodaeed  with  difflcalty,  there  being  freqaent 
hang- tires  and  occasional  missfires.  It  is  not  deemed  possibUe  from 
these  experiments  to  state  definitely  what  effect,  if  any,  the  hang-fires 
have  on  the  results  obtained. 

Velocity. — It  will  be  noted  that  the  first  firing  for  velocity,  with  the 
0.5  primer,  gave  velocities  with  both  bullets  considerably  higher  (66.2' 
and  66.9')  than  those  obtained  after  with  the  lighter  primer.  When 
the  latter  ammunition  was  prepared  in  accordance  with  your  directions, 
it  was  not  anticipated  that  there  would  be  any  reduction  in  this 
respect. 

Other  experiments,  with  ammunitioii  careftilly  loaded  at  the  proof 
house,  sustain  the  inference  that  these  difierences  in  velocities  were 
due  in  great  part  to  differences  of  primer  and  not  to  differences  \>t 
loading,  and  emphasize  the  fact  of  primer  influence  in  results  obtained 
with  smokeless  powders. 

The  velocity  with  the  cupro-nickeled  steel  jacket  was  uniformly 
superior,  and  the  mean  variations  were  much  in  favor  of  this  jacket. 

Accuracy. — In  the  15  targets  first  fired  slightly  superior  mean  accu- 
racy was  obtained  with  the  German-silver  jackets.  In  the  35  fired 
subsequently,  the  accuracy  in  28  targets  was  in  favor  of  the  cupro- 
uickeled  steel  jackets.  The  mean  accuracy  was  also  decidedly  in  favor 
of  the  latter. 

The  targets  were  well  grouped  as  a  rule.  In  some  cases,  however, 
one  or  two  shots  were  at  some  distance  fix)m  the  cluster,  usually  low, 
sometimes  high.  This  seemed  to  occur  more  ft'equently  with  the  Ger- 
man-silver jackets  than  with  those  of  cupro-nickeled  steel. 

The  results  as  to  accuracy  are  not  quite  so  favorable  as  those 
obtained  last  June  and  July,  in  firing  the  heavy  accuracy  barrel  with 
the  old  Wetteren  powder  sieved. 

This  may  be  attributed  in  great  part  to  the  irregularity  of  action  of 
the  new  Wetteren  powder,  as  attested  by  other  late  independent  experi- 
ments. Differences  in  atmospheric  conditions  may  also  account  in 
some  slight  degree  for  the  differences  in  results  obtained. 

The  tests  of  November  2S  were  made  to  connect  with  those  of  the 
earlier  date  referred  to  above,  the  ammunition,  so  far  as  concerns  the 
German-silver  jacketed  bullet,  being  a  reproduction  of  the  nonlubri- 
cated  ammunition  then  used. 
OUdM 6 
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For  convenience  of  comparison  the  following  Bummary  is  given  of 
results  obtained  with  the  heavy  accuracy  barrel  in  June  and  July : 


Me»n  of  35  targets. 


Lubricat<>d  annnimiticm  .... 
Xonlubricated  ftinmuuitlcfn. 


lUdiiiB 

circle  of 

shots. 


.381 


Mean 
vertical 
deviation. 


.26 

.27 


In  the  results  of  the  firing  of  I^ovember  28  a  little  falling  off  in 
accuracy  will  be  noticed  wi^  the  German-silver  jacketed  bullets  in 
comparison  with  the  ^^nonlubricated  ammunition"  as  judged  by  the 
above  record;  also  that  the  accuracy  with  the  nickel-steel  jacketed 
bullet  is  the  best  of  all. 
.Very  respectfully, 

Charles  H.  Glare, 

Captain  of  Ordnance. 
Commanding  Officer  Pbankford  Arsenal. 

Frankford  Arsenal, 
Philadelphia^  Pa.j  Decennher  4, 1893. 
Approved  and  respectfolly  forwarded  to  the  Chief  of  Ordnance, 
U.  S.  Army. 

This  is  the  first  of  a  series  of  experiments  inaugurated  for  the  pur- 
pose of  determining  the  comparative  advantages  of  various  bullet 
jackets. 

The  tests  outlined  in  my  indorsement  of  September  13,  1893,  will 
speedily  follow. 

Progress  has  been  made  in  the  manufacture  of  cupro- nickeled  steel 
jackets  at  this  arsenal,  and  it  is  thought  that  no  more  jackets  need  be 
purchased,  provided  a  supply  of  the  rolled  metal  can  be  obtained  sim- 
ilar to  that  heretofore  furnished. 

J.  P.  Farley, 
Lieutenant-Colonel  of  Ordnarme^  Commanding. 
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BEPORT  OF  EXPERIMENTS  WITH  .SO-CALIBEB  SERVICE  AND  TUBULAR 

BULLETS, 

(5  plates.) 

Frankfobd  Arsenal, 
Philadelphia^  Pa.j  March  30^  1894. 

Sib  :  I  have  the  houor  to  report,  in  compliance  with  your  letter  of 
2D8truction8  of  November  6, 1893,  in  regard  to  the  Krnka -flebler  tubu- 
lar ballets,  and  especially  to  the  statement  (p.  1278,  U.  S.  Military 
Service  Institution  Journal,  November,  1893)  "in  regard  to  the  reduced 
resistances  offered  by  bullets  having  the  best  possible  form  of  ogival 
head  and  ogival  base,  aside  from  the  tubular  foi^."  It  was  further 
desired  that  (  should  "carefully  investigate  this  subject  and  make  such 
exi)eriments  as  could  be  made  without  interfering  with  the  regular 
work  at  the  arsenal  to  determine  what  benefit  may  be  derived  from 
changing  the  present  shape  of  our  solid  rilie  ball,  and  also  to  make 
exi)eriments  with  the  tubular  bullets  in  our  .SO-caliber  rifle." 

From  the  Allgemeine  SchweitzerischeMilitarzeitung,  Basel,  Decenl- 
ber  30, 1>93,  the  following  description  of  "  The  steel  tubular  bullet,  the 
tutureAprojectile,"  has  been  obtained : 

Firing  experiments  with  the  Jacketed  tuhnlar  bullet  have  shown  that  the  use  of  the 
latter  is  impracticable,  because,  on  account  of  its  unavoidably  delicate  construction, 
it  becomes  very  much  deformed  on  leaving  the  bore. 

There  remains,  therefore,  to  be  considered  only  the  steel  tubular  bullet,  which  is 
the  future  projectile. 

There  can  evidently  be  no  question  as  to  the  deformation  of  this  bullet  in  the  bore 
from  the  pressure  of  the j)owder  gases  on  its  base.  This  has  also  been  proved  by 
experiment.    There  is  less  liabiJity  of  being  deformed  durhig  penetration  of  bodies. 

In  the  course  of  experiments  with  the  steel  tubular  bullet  to  be  made  in  the  near 
future  by  different  countries  particular  attention  (as  I  here  take  the  liberty  of  stat- 
ing) will  be  paid  to  the  following  points : 

As  the  steel  tubular  bullet  is  much  lighter  than  that  now  in  use,  it  will  be  impossible 
to  attain  the  required  initial  velocity  with  the  present  rifle  using  the  service  charge 
and  with  powderof  the  ordinary  granulation.  This  I  have  shown  in  my  last  article, 
Das  Hohlgeschoss  aus  Btahl  (steel  tubular  bullet). 

The  velocity  is,  and  must  be,  much  lower,  because  for  the  light  projectile  the  size 
of  granulation  hitherto  used  is  much  too  large,  and,  consequently  only  a  portion  can 
be  burned  before  the  projectile  leaves  the  muzzle.  As  complete  combustion  is 
requisite  before  the  projectile  leaves  the  rifle,  when  the  steel  tubular  bullet  is  used, 
a  correspondingly  finer  (i.  e.,  smaller  grain  or  smaller  and  somewhat  thinner  flakes) 
powder  is  necessary.  Only  by  this  means  can  the  required  initial  velocity  be  closely 
approximated. 

It  can  only  be  completely  obtained  by  the  use  of  a  special  powder  for  the  determi- 
nation of  the  initial  velocity,  viz,  the  cubical  smokeless  jpowdcr  made  at  the  Koln- 
Kottweil  works.  This  is  the  best^mokeless  powder  in  existence  for  guns  of  all  cali- 
bers, as  wel]  as  for  all  ranges.of^small  arms  of  any  construction. 

Therefore,  only  by  means  of  the  Koln-Rottweil  cubical  smokeless  powders  can 
the  theoretical  initial  velocity,  as  well  as  the  terminal  energy,  bo  fully  attained. 

In  the  small-arms  cartridges  in  use  by  most  countries  (especially  those  using 
grained  smokeless  powders)  the  case  in  generally  not  completely,  but  only  partiaUy, 
Idled  with  the  powder.    This  is  necessary  to  prevent  too  high  pressures. 
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In  nsing  the  ateel  tubular  bullet  the  conditions  are  changed ,  and  the  case  can 
always  be  completely  lilled;  the  fras  pressure  will  not  thereby  be  increased  beyond 
limits,  and  even  in  most  cases  will  not  reach  the  average,  but  remain  noticeably 
lower. 

One  advantage  gained  by  completely  iilling  the  case  is  that  a  somewhat  larger 
granulation  of  powder  may  be  used,  not,  however,  quite  as  large  as  that  used  in  the 
service  rifle. 

Under  some  circumstances  even  the  present  size  of  grain  may  be  retained,  and 
notwithstanding  this  a  complete  combustion  will  take  place,  especially  when,  by 
completely  hlling  the  cartridge  case,  the  charge  is  greatly  increased  from  that  hith- 
erto used. 

The  most  favorable  size  of  granulation  of  powder  (i.  e«,  the  proper  size  and  thick- 
ness of  the  flakes)  can  only  be  properly  and  systematically  determined  (whether  it 
is  intended  to  fully  or  only  partially  All  the  cartridge  case)  bv  experimental  firing. 

8nch  experiments  have  steady  been  commenced  by  the  well  known  Soth's  Cart- 
ridge Works  in  Vienna  (whence  the  steel  tubular  bullets  and  sabots  (Fiihrun^- 
spiegel)  for  experimental  firing  may  be  obtained),  and  already  in  several  countries 
the  subject  is  being  investigated. 

Also  the  most  prominent  rifle  and  powder  manufactories,  as  Lowe,  in  Berlin^  Mau- 
ser, in  Oberudorf,  and  the  Consolidated  Koln-Rottweil  Powder  Works,  will,  without 
doubt,  soon  be  in  condition  to  carry  on  such  experiments  in  order  to  become  thor- 
oughly acquainted  with  this  important  subject  and  ascertain  what  are  the  most 
favorable  conditions;  for  it  is  evident  that  it  will  not  be  long  before  the  steel  tubu- 
lar bullet  will  commence,  in  all  countries,  to  displace  the  present  projectile  and 
finally  supersede  it. 

The  transition  to  the  steel  tubular  bullet  for  the  present  arms  of  small  caliber 
may  be  predicted  to  take  place  in  a  comparativelv  very  short  time,  and  conse- 
quently the  present  small  caliber  military  rifle  will  very  soon  attain  its  highest 
possible  efficiency. 

GENERAL   OBSERVATIONS. 

Before  proceeding  to  construct  Table  II,  I  received  the  following 
from  Capt.  James  M.  lugalls,  First  U.  S.  Aitillery: 

My  method  of  computation  is  as  follows:  We  have  the  general  equation. 

(1)  ^  =  tana>-  -^-    J  ^^ -"MY)  _l  (V)  { 

^^  X  ^2cos^<p<S(M)-S(V)      ^    M 

If  we  suppose  the  projectile  to  be  fired  horizontally  q>=^Oy  and  the  equation 
becomes  ( consider in,^  y  position  for  convenience) 

y_CjA(«)-A(V) 

We  also  have : 

X  =  C(S(|«)-8(V)) 
whence  bv  eliminating  C,  we  have: 

2.  (8(»)-S(V))=|Ji"fZ-,^,-V7-l(V)S:. 
Substituting  known  numbers,  this  becomes 

26*  (  S  (tt)  — 2109.0  )=lt^"^■"i??•?f — 02421  |(1485)« 

\  X         (  o  (rt)  —  JIO".  T 

from  which  to  find  n  by  trial. 

It  is  found  that  u  =i  1114.5  satisfies  the  equation;  and  this  substituted  in  the  equa- 
tion 

^-8(u)-S(V) 
gives  log  C  =  9.52161  =  log  w  —  2  log  rf  —  log  r 

.-.    log  c  =  logtt7-f  0.47H39  — 21ogrf 

=  log  22  +  0.47839  —  log  700  —  2  log  .308 
=  9.^861—10     . 
c  =  0.9968  for  value  of  y  =  13 
(c  =  1.099  for  value  of  y  =  14.03.     See  Table  II). 


/^C<A(tt)^--AJV)_j.y.  i 
c      2  rS(ii)  — S(V)        ^    '  S 


*Later  and  more  extended  experiment  gives  y  =  14  -f  instead  of  13.    The  point  of 
reference  on  the  target  having  been  more  exacUy  determined.    See  Table  1. 
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From  the  data  furnished  Capt.  Ingalls  in  December,  1893,  the  forego- 
i^  results  were  determined.  Since  that  date  and  by  applying  Ingalls's 
mutative  method  Table  II*  has  been  derived,  in  which  the  values 
f  "C  ^^ ballistic  coefficient^  and  "c"  ^^coefficient  of  reduction^^  have 
een  determined.  The  tentative  process  is  mo^t  laborious,  requiring  a 
umber  of  trials  to  find  the  u  functions.  This  labor  may  be  reduced 
tier  some  practice,  or  by  the  use  of  equation  (2)  given  in  Table  II;  the 
triking  velocity  may  be  found  within  50  ±  foot  seconds  before  going 
n  with  the  tentative  process  for  its  more  exact  values  to  satisfy  equa- 
ion  (1). 

The  data  upon  which  the  computations  are  based  is  much  more 
leager  than  customary,  owing  to  the  great  expense  of  making  the  bul- 
Hs  by  hand  at  a  cost  in  some  instances  of  $2  each. 

The  horizontal  column  in  the  Table  II,  denominated  "Radius  of 
ircle  of  shots,''  with  the  one  just  above  it,  may  be  taken  as  an  evi- 
ence  of  the  dependence  to  be  placed  on  the  values  derived  by  compu- 
Eitioa.  The  upper  figures  show  the  number  of  shots  fired  upon  which 
be  mean  radius  is  based,  and  whenever  such  shots  cluster  well,  as  they 
o  in  most  instances,  the  center  of  impact  may  be  regarded  as  a  true 
idex  of  the  drop  of  the  bullet. 

From  the  value  of  "  C,"  determined  as  before  stated.  Table  IV  is 
anstructed,  and  it  is  apparent  that  the  results  are  unreliable  in  the 
ecords,  page  1274,  "Journal  of  the  Military  Service  Institution," 
November,  1893.  Such  results  call  for  a  value  of  "c"  to  satisfy  Table 
II,  of  0.1050  and  "C"  2.7025 — far  removed  from  values  determined 
y  experiment  and  computation  at  this  arsenal,  which  average  0.67146 
or  "c"  for  the  best  form  of  tubular  bullet  tested,  and  for  "C"  .27363. 
•"igure  5,  Plate  I,  and  Table  II. 

The  computations  have  been  made  by  Mr.  J.  J.  O'Reilly,  employing 
ngalls's  formulas  and  tables,  t 

The  results  obtained  are  arranged  in  tabular  form  for  ease  of  inspec- 
ion  and  comparison  by  means  of  reference  to  numbered  columns  com- 
iOn  to  Tables  I,  II,  and  IV,  in  connection  with  the  following  mem- 
randa: 

In  Table  II,  the  muzzle  velocities  are  derived  from  the  sectional 
tensity  as  a  ballistic  coefficient  "C,"  the  coefficient  of  reduction  "c," 
leing  taken  as  unity,  in  advance  of  its  computation,  and  hence  are  a 
Bw  feet  less  than  would  result  from  taking  the  true  ballistic  coefficients 
*ter  determined,  and  which  are  given  in  the  fourth  horizontal  column 
>elow  the  sectional  density  in  Table  II  as  a  denominator.  The  equa- 
ion  for  values  given  in  column  1  of  the  same  table  shows, 

or  example :  8  (201i7.«)-  -_^]^  =  S  (2074.5)  |  ^XSIenslty. 

,Bd  S  (2027.9)  -^^^=8  (2079.2)  {  ^^  Zm^"^S>ient. 

This  latter  value  for  muzzle  velocity  if  used  would  involve  a  repeti- 
ion  of  tbe  work  and  unnecessary  labor  of  computation,  carrying  with 
t  further  changes  in  "G,''  and  so  on. 

Tbe  value  of  "C"  given  in  Table  IV  has  been  used  in  computing 
be  remaining  velocities  for  the  various  ranges  indicated,  using  the 
nuzzle  velocity  originally  determined  as  stated. 

*  The  best  resnlts  iu  this  table  are  embraced  in  Table  V  of  supplemental  report, 
age  95,  lor  comparison  with  later  ones. 

tThe  constructlou  of  the  various  tables  by  Mr.  J.  J,  O'Reilly  involved  great  labor 
nd  skill. 
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The  results  given  in  column  3,  Table  1£,  diflfer  from  those  in  column 
4  in  this,  that  whilst  the  lesser  weight  of  the  bullet  due  to  a  tubular 
channel  enters  the  computations  in  both  cases,  yet  the  area  of  cross 
section  was  treated  erroneously  in  the  one  case  (column  3)  as  an  area 
of  a  solid  section;  in  the  other  the  true  area  of  cross  section  was 
employed.  The  difference  in  the  two  cases  as  relates  to  sectional  density 
is  shown  as  follows,  and  leads  to  the  rejection  of  results  in  column  3: 

162 
Column  3,  sectional  density  =  7000  =  .24396 

.3082 
.     162 
Column  4,  sectional  density  =  7000  j  =  .27963 

:308^-.ir» 

It  is  to  be  observed  that  the  sectional  density  of  any  given  (homo- 
geneous) cylinder  is  not  changed  by  the  introduction  of  a  cylindrical 
tubular  channel,  and  that  such  form  of  projectile,  preserving  as  it  does 
its  ratio  of  weight  to  area  of  cross  section,  becomes,  by  the  displace- 
ment of  metal  in  the  manner  stated,  a  practical  subcaliber  projectile, 
with  all  the  ballistic  advantages  and  disadvantages  that  such  projec- 
tiles are  known  to  possess.  That  Prof.  Hebler  may  succeed  by  the  use 
of  a  proper  sabot  in  imparting  a  high  initial  velocity  to  such  projec- 
tile without  undue  pressure  in  his  gun  is  indisputable,  and  that  after 
having  gained  such  advantage  in  this  projectile  the  accuracy  is  not 
seriously  impaired,  is  also  admitted. 

In  the  taper,  front  and  rear  of  the  bearing  point  or  rotating  ring  of 
his  most  approved  form  of  bullet,  Plate  III,  the  advantages  gained 
over  the  cylindrical  form  with  its  tube,  in  lessening  the  coefficient  of 
reduction  "c, "  is  somewhat  offset  by  the  reduction  of  weight  which 

w 
enters  as  a  potent  factor  in   the  relation  C  =     (ry^^AzV  (!>*— d^) 

remaining  constant. 

Exhibits  of  some  of  the  figures  in  Plate  I,  and  a  bullet  recovered 
after  penetration  test,  as  illustrated  in  the  photograph  Plate  IV  and 
V,  are  submitted  herewith. 

'Taken  as  ".12  for  160  and  87.5  grains  buUets  and  'MIS  for  104  grains  ballets. 
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Tablk  JU.— Ballistic  data  for  ffehler  tubular  bullet. 
{Dsived  from  results  given  on  page  1274,  Journal  of  the  Military  Service  Intititntlon,  November,  18B3.] 

Weight  of  bnllet 10.8  grams  =. 023811b.     —to 

Diameter  of  bullet 8     millimeters  ~  .  315     inch  =  D- 

Diameterof  channel  at  front .  3. 2  millimeters  = .  126     inch  =  d 

tp 
Sectional  density  r=  jyt  _  a*  —  '  28567 


Velocities 
Vandu. 

Feet. 

S(u)-S(V) 
2 

C-     ^ 

Ft.  »€C9. 

2,362 

0 

0 

0 

2,165 

1,641 

612.8 

*  2. 6778 

1,988 

3,282 

l.'213.1 

2. 7054 

1,824 

4.920 

1. 819. 1 

2. 7046 

1. 673 

6,561 

2.427.3 

2. 7030 

1,535 

8,202 

3, 033. 2 

2.7040 

'  Rejected. 


Mean  of  last  four  values  C  -- 


2. 70125 


C  ( I)»  -  d*) 

log    .  083349  -  D«  -  (P  =  8. 9209004  —  10 
log  2. 70426    =  C  =0. 4320469 

9.3529473—10 
log    .02381    ^w  =8.3767594—10 

log    .10560    —e  =9.0238121  —  10 

Mean  C  —  2. 70425.  e  ^  .  10560. 

Besults  derived  from  other  data  given  in  the  Journal,  from^the  iirat  two  ranges 
In  «ch  table,  as  follows : 


I ._.;^.. 

,   First  table  ^p.  1275) ;    1.94r,6 

Second  table  (p.  1275) '    3.:i542 

I  First  table  (p.  1276; 1.9435 

.  Second  table  (p.  1276) 1.6910 

t  First  Uble  (p.  1277) 28777 

Second  table  (p.  1277) '      .39545 


.10606 
. 08271 
. 10303 
.11841 
1.0211 
.83586 


Table  IV. — Computed  ballistic  coefficietitf  and  vcJovitiea  at  various  ranges,  for  service  and 
txperimtnial  solid  and  tubular  bullets,  caliber  .30^  as  compared  with  results  reported  for 
the  Hebler  hulUt,* 


TelocitieH. 


Service  (flj.  1 ,  pi.  1 ) .     ■    Tubular  (fig.  2,  pi.  1). 


I  Short  solid 
|(fig.3.pl.l) 


Ballistic  coefficient . 


.30127  ' 


.36(K)5  I  .22283  I 


.22487 


I     Ft.  tecs. 
R«ng^Ofeet 2.074.5 


BjUKs,  1  641  feet. 
Ha&ge,  3.282  feet. 
^*n>ge,  4.920  feet. 
Huge,  6.561  teet. 
Kaage,  8,202  feet. 


1.013 
713 
517 
375 
272 


Ft.  sees. 
1.506 
925 
702 
540 
41G 
320 


Ft.  secg. 
2, 279. 2 
924 
591 
383 
248 
161 


i-Y .  gees. 
2, 269. 3 
926 
595 
387 
252 
164 


Ft.  gees. 
2,167 
929 
610 
406 
270 
179 


Tubular 
(fig.  4,  pi.  1). 

.21422 


n.  aecg. 
2, 240. 3 
898 
567 
361 
230 
146 


*The  best  results  in  this  table  are  embraced  m  Table  TI  of  supplemental  report  for  comparison 
vnh  later  ones. 
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Tablk  IV. — Computed  halli$iic  coefficient,  and  velodtiei  at  various  ranges,  etc, — Cont'd. 


Ballistic  coefficient 

Bange,  0  feet 

Kange.  1,C41  feet . . 
Kange,  3,282  feet . . 
Range,  4,920  foet . . 
Raoge,  6,561  feet . . 
Raoge.  8.202  feet . . 


Tul)nlar(flg.5,pl.l). 


.29492  < 


Ft.  8fe». 
3.002.8  ! 
1,370      I 

822      I 

591 

427 

307       I 


I 


.  27188  ' 

Ft.aeea. 
3.111.6 
1,337 

791 

555 

389 

272 


.25410 

Ft.  $ec». 
2.606.6 
1,096 

705 

482 

330 

225 


10 
Velocities. 


13 


Ilebler  tabolar. 


Long 
Rohd. 


I  ;  From  page 

I  Tubular    1274  Jour- 


Point  on  !  (fig.  6.  pi. 
end,     I  1).    (Un- 
without    reliable.) 
channel. 


.21018 


.25794 


nal  Mill 
tary  Serr- 
icelneti- 
tution, 
Novem- 
ber, 1893. 


2.70425 


Ft.  »€€». 

2,094.1 
1,054 

644 

413 

264 

159 


Ft.  9ec$. 
1.900 
907 
617 
424 
292 
200 


=1= 


Ft.  «ec#. 
2.362 
2,165 
1.988 
1,824 
1,673 
1,635 


BalliAtlo 
coefficient 

reduced 

by  chang^e 

of  decimal 

point. 


.270425 


Ft  gees. 

2.362 

1.038 

609 

4S9 

342 


*  On  this  aaflnmption  the  Telocity  at  1,490.766  feet  from  muszle  i»  1,097.5  foot  seconds. 
13,  Table  II. 


See  colniun 


Very  respectfully, 

J.  P.  Farley, 
Lieutenant  Colonel  of  Ordnance,  Commanding, 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washingt-onj  J).  C. 

Ordnance  Office,  War  Department, 

Washington,  April  18,  1894. 

Sir:  I  am  instructed  by  the  Chief  of  Ordnance  to  acknowledge  the 
receipt  of  your  report,  dated  March  30, 1894,  on  results  of  experiments 
with  .30-caliber  tubular  bullets.  The  papers  have  been  referred  to  the 
commanding  officer^  Springfield  Armory,  for  his  information. 

Your  report  does  not  indicate  whether  these  experiments  are  still  to 
be  continued,  but  it  is  desired  that  they  will  be  continued  as  far  as  may 
appear  necessary  to  arrive  at  more  definite  conclusions  with  reference 
to  the  ballistic  qualities,  penetration,  etc.,  of  the  steel  tubular  bullets, 
using  the  vulcanized  fiber  sabot.  It  is  observed  in  this  connection  that 
Professor  Hebler  attaches  considerable  importance  to  the  use  of  prop- 
erly granulated  powder  with  these  light  bullets.  It  is  probable  that 
the  Department  may  receive  before  long  some  samples  of  the  smokeless 
powder  from  the  Cologne  Rottweil  Works,  Germany,  to  which  Pro- 
fessor Hebler  has  referred. 
Respectfully, 

R.  BiRNIE, 

Captain,  Ordnance  department,  U,  8.  Army. 
The  Commanding  Officer  Frankford  Arsenal.. 
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EXPERIM£NTS   WITH   SERVICE   AND   TUBULAR   BULLETS.        93 
SUPPLEMENTAL  REPORT. 

DekUU  of  exj^erxments  made  at  Frankford  Arsenal  in  June,  1894,  mth  service  and  tubular 

hullets. 


[Service  bullet.] 

) 
c 

Daw  and  nainb«r 
«f  aboU.            1 

1 

Ibaerved  velocities. 
r,               V'. 

Computed  veloci- 
ties. 

Observed  ordinate, 

Observed'  Observed 
time  of  IradiaHof 

x  =  50'. 

a:  =r  1,450'. 

Ft.  Meet. 
1,166 
1,170 
1,180 

x-V.    x  =  1,500'. 

1 

1,490'^76, 
Feet, 

Corrected 

for 
X  =1,500'. 

flight  T. 
x  =  l,600'. 

circle  of 
shots. 

1894. 
1 

1,982 
1,986 
1  982 

! 

Ftseei.  |   FU§ec9. 
1 

Feet, 

Seeondi. 

Feet. 

« 

3 



Mean 

1 

1,963 

1.172 

2,021           1,152 

! 

.136 



1,984 

(*) 
(•) 

n 
(*) 
(*) 
(*) 
(•) 
(*) 
n 

: 

1,994 
1.966 
1.988 
1,972 
1,976 
1.990 
1,982 
1,980 

1 

3       

1 

12.45 
13.83 
13.63 
14.15 
13.85 
14.07 
14.15 
13.63 

i 

4 

1 

5 

::::::;:: 

6              

1 

.< 

1 

9         

, 

10 

'         1.974 

'■; 



Mean 

1.983 

1,  :t2 

2,021           1,152 

13.  72  :        13. 96 

.57 

J11MI6: 

I         

(•) 

(*) 

n 

i 

1 
j 

— 

Lost. 

1.00439 

.97048 

.99444 

Lost. 

2     

' 

1 

3 

] 

1 

4 

1 

s    

1 

Mean 

1,083 

1.172 

2,021           1,152 

t.  08977  1          1-48 

. 

'  Tlie  i«XD«  lot  of  cartridi^es  as  1,  2,  aud  3  of  June  2,  1894. 

^  If  this  time  of  flifrht,  determined  instnimeutally  for  the  whole  ranf^e,  be  utilised  in  Ingalls's 
fomala  T=C  (T(«)-T(V)),  the  remaining  velocity  for  the  service  220-grain  bullot  is  found  to  be  1,157 
^jg4  seconds,  as  against  1,152 foot  seconds  instrunientally  determined;  aud  for  the  Krnka-Hebler  bol- 
Irt  1.778  foot  seconds  as  against  1.649  foot  seconds  instrumentally  determined,  the  values  of  C  being 
tak«n  from  columns  1  a  ana  8  a  respectively.    (Table  V). 
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Details  of  experimenia  made  at  Frankford  Arsenal  in  June,  1894,  etc. — Continued. 

[Tabular  bullet.] 


Date  and  number 

Observed  velocities. 

V.              v. 



{Br.  50'.   jrr-.  1,450'. 

Computed  veloci- 
ties. 
V,               tt. 

1 
a!=--0'.   1x^-1,500'. 

Observeil  ordinate. 

Observed 
time  of 

radius 
of 

of  shots. 

1490'T766. 

Corrected 

for 
a;  r=  1,500'. 

flight. 

circle  of 
shots. 

1894. 
Jnno  9: 

1 

Ft.  sect. 
3, 034. 3 
3,068.4 
3, 134. 3 
3, 053. 9 
3, 03a  4 
3,017.9 
2,W2. 8 

Ft.  sees. 
Lost. 
Lost. 
Lost. 
1,685 
Lost. 
Lost. 
Lost. 

Ft.  sees. 

FLsees. 

Feet. 

Feet. 

Seconds. 

Feet. 

2 

3 



4 

::::::::::i:;:::::::: 

5 



6 ::.: 



7 

... 

Mean 

3,054 

1,685 

3,108 

1,649 

I 

1.3 

June  14: 

1 

n 
n 
(*) 
(*) 
(*) 
(*) 

4.9 
9.9 
6.7 
9.7 

M.5 
5.5 

2 



3 

4     

5 



6 





Mean 

3,054 

1.685 

n 

3, 108 

1,649 

6.7 

a  M 

2.38 

June  IC: 

1 

1 

Lo»t. 

Lost. 

.60803 

.5500 

Lost. 

•> 

3 



4 

6 

' 

1 

Mean 

3,^054 

1,685 

3,108 

1.649 

' 

t.  57901              2.IM 

1 

*  The  Hame  lotof  cartridges  As^  Nos.  1  to  7  of  June  9,  1894. 

tif  this  time  of  fli^bt,  determine<l  instnimontally  for  the  whole  ranse,  be  utilised  in  Ingalla*a 
formula  T— C  (T  (u)— T(V)),  tlie  remaining  velocity  for  the  service  220-grHin  bullet  ia  found  to  lie  1,157 
foot  seconds,  as  against  1,152  foot  seconds  instramentally  determined;  and  for  the  Krnka-Hebler  bul- 
let 1,778  foot  seconds  as  against  1,649  fool  seconds  instrumentally  determined,  the  values  of  C  being 
taken  from  columns  1  a  and  8  a  respectively .     (Tabic  V) . 

EXPLANATION   OF  TABLES  V  AND   VI. 

Columns  1  and  8  of  Tables  V  and  VI  are  taken  respectively  from 
Tables  II  and  IV,  report  of  March  30, 1894,  and  contain  the  best  results 
then  obtained  respectively  with  the  service  and  tubular  bullets. 

Columns  1  a  and  8  a/Tables  V  and  VI,  are  based  upon  observed 
velocities  v  and  v',  obtained  in  June,  1894. 

Columns  1  b  and  8  b,  Tables  V  and  VI,  are  based  on  observed  oidi- 
nates,  y,  corrected  for  range,  obtained  in  June,  1894. 

In  Table  VI  we  have  velocities  at  various  ranj]fes  corresponding  with 
the  March  and  June  derived  values  of  C  for  the  service  and  tubulai* 
bullets. 
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EXPERIMENTS   WITH    SERVICE   AND   TUBULAR   BULLETS.        95 


Tablk  V. 


Tubular  bullet. 


Notationa. 


Teight  of  bullet ur grains. . 

hameter  of  bullet,  solid. . .  d inch . . 

w 
ActSonal  density  of  bullet.  ^, 

Velocity  at^ 

0 range  V 

50 ranger 

53 range© 

1,450 range  v. 

1,400.766 range  u  . 

1,500 raitgeu. 

UJlisUo  coefficient C  . 

Soefficient of  reduction ...e  . 
Minate— 

obaerred y  . 

corrected y  . 

computed y do 

:ime  of  flight T... seconds.. 

2y 
"^-32.16-^'=^ g" 

Energy  at  muzzle £.  foot  pounds 

Cnerg^r  at  target « do 

Energy  per  aquare  inch : 

At  muzzle E do... 

At  target « do... 

Bxtreme  variation  in  velocity  .foot  necs. 

(fomberof  shots  for  accuracy 

Radius  of  circle  of  shots feet . 

time  of  flight  T'  =- /!^-  T- seconds. 

If  ean  Telocity  r"  =-^ V'ft. 


;tr<king  velocity  u'~2  v" 
>ifterence 


2.305 


.u'...do 

..t«'>  i«.. 


*The  barrel  laid  very  aoonrately  in  June  experimente  as  determined  by  surveyor's  level  and  other 
hecka.    Laid  by  sighting  in  March. 

Table  VI. 

BAULISTIC  COEFFICIENTS    AND   CORRESPONDING    VELOCITIES    FOR    RANGES 

SPECIFIED.    (C.) 


Banges. 

Service  bullet. 

Tubular  bullet. 

1. 

la.        1        lb. 

8. 

8  a.        1         8  b. 

From  Ta- 
ble IV.  re 
port  of 
Mar.  30, 
1894. 

From  experiments  in 
June,  1894. 

From  Ta- 

ble  IV,  re 

port  of 

Mar.  30, 

1894. 

From  experiments  m 
June,  1894. 

Observed 
ordinate,  y. 

Observed 
velocities, 
V  and  V '. 

Observed 
ordinate,  y, 
corr©ft<'«. 

Observed 
ordinate,  y. 

Observed  !  Observed 
velocities,  jordinate,  w. 
V  and  r  ".    ^  coiToctea. 

.30127 

.37400 

.34687 

.27188 

.32988  1           .29693 

VELOCITIES. 


Feet. 

Ft.  Meet. 

Ft.  sees. 

Ft.  aecM. 

Ft.  »eea. 

Ft.  *eet. 

Ft.  »ec9. 

2. 074. 5 

2,021 

2,021 

3,111.6 

3,108 

3.108 

1,641 

1,013 

1,101 

1.062 

1,337 

1,556 

1, 4.35 

8.282 

713 

799 

767 

791 

904 

841 

4,920 

517 

617 

581 

555 

665 

606 

6.561 

375 

476 

439 

389 

495 

438 

8,202 

272 

368 

333 

272 

364 

316 
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9ft  APPENDIX   6. 

In  concluding  experiments  with  the  Krnka-Hebler  ballet  at  this 
arsenal  it  will  be  seen  from  Table  YI  that  the  ballistic  coefficient  derived 
from  Ingalls's  formula,  employing  the  observed  ordinate  as  the  basis  of 
con\putation,  is  well  confirmed  by  the  observed  velocity  records  herein. 
This  remark  applies  with  force  to  the  record  of  the  service  220-gTain 
bullet,  the  remaining  velocity  for  which  was  instrumentally  determined 
as  a  mean  of  three  shots. 

The  extreme  accuracy  required  to  obtain  instrumental  remaining 
velocities  with  the  Krnka-Hebler  bullet  at  the  600-yard  range  led  to 
the  loss  of  six  of  the  expensive  hand-made  bullets,  with  but  one  record 
in  seven  shots  fired,  and  this  even  after  many  preliminary  shots  had 
been  expended. 

The  deductions  from  this  single  record,  however,  are  so  well  sustained 
by  other  data  and  by  analogy  in  the  case  of  the  service- bullet  velocities 
observed  and  computed  *  as  to  make  it  available  at  least  for  all  prac- 
tical purposes. 

The  radius  of  the  circle  of  shots  in  the  June  experiments  disparage 
the  record  and  conclusions  in  the  earlier  records  and  place  the  tubular 
bullet  in  this  respect  at  a  marked  disadvantage  as  compared  with  the 
service  bullet,  the  comparison  in  March,  1894,  being  for  mean  radius  of 
circle  of  shots  0.353'  as  against  1.31',  and  0.75'  as  against  2.10',  in  the 
June  experiments,  in  favor  of  the  service  bullet  for  a  range  of  500 
yards. 

It  will  also  be  observed  that,  contrary  to  claims  made  for  the  tubular 
bullet,  it  suffers  greater  retardation  from  the  air  than  the  service  bullet, 
the  velocity  falling  off"  more  rapidly  in  all  of  the  forms  of  tubular  bul- 
lets employed,  and  that  the  form  of  bullet  made  pursuant  to  Professor 
Hebler's  suggestions  reduces  from  about  3,000  foot, seconds  muzzle 
velocity  to  the  same  remaining  velocity  at  2,700  yards  as  that  of  the 
service  bullet  having  about  2,000  foot  seconds  muzzle  velocity. 

The  projectile  energies  of  the  tubular  and  service  bullets  being:  equal 
at  450  yards,  short  of  this  distance  the  penetration  of  the  tubular  bullet 
should  be  the  greater,  so  long  as  it  is  not  deformed,  a  difficulty  not  as 
yet  overcome  in  the  case  when  well-seasoned  oak,  across  the  grain,  is 
employed,  the  actual  penetrations  in  oak  being  in  the  ratio  of  7  to  16.5 
in  favor  of  the  service  bullet. 

Respectfully  submitted. 

J.  P.  Farley, 
Lieutenant  Col&nel  of  Ordnance^  Commanding. 

The  Chief  of  Oednance,  U.  S.  Aemy, 

Washington^  D.  C, 


*  Table  V  shows  for  service  buUet  at  range  500  yards  1,152  foot  seconds  remainlDg 
velocity  observed  and  1,107  foot  seconds  computed  from  ordinatf,  like  comparison 
iu  the  case  of  the  tubular  buUet  being  1;649  foot  seconds  and  1,535  loot  seconds. 
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Plate  IV. 


First  shot 


Second  shot. 

Penetration  104  Grain  Tubular  Bullet. 
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Appendix   7. 

trajectories  of  .30-caliber  service  bullet  and  heeler  tubu- 
lar bullet 

(1  plate.) 

Fbankford  Absenai., 
Philadelphia^  Pa.j  September  3y  1894. 
Sib:  In  obedience  to  your  letter  of  June  23, 1894, 1  have  the  honor 
to  submit  the  following  tables,  embodying  the  results  of  computations 
to  determine  the  ordinates  and  abscissas  of  certain  points  of  the  trajec- 
tories of  the  service  (.30  caliber)  and  tubular  (.30  caliber)  bullets  for 
ranges  of  500, 1,000,  and  1,500  yards,  together  with  the  angles  of  depart- 
ure and  fall  and  the  final  velocity  in  each  case.  These  results  are  based 
u]>on  the  values  of  C  determined  by  you  for  the  service  and  tubular 
.3i0-caliber  bullets. 

A  drawing  of  the  trajectories  is  submitted  herewith. 
The  data  for  each  bullet  called  for  in  Ordnance  Office  letter  of  April 
16^  1894,  is  also  respectfully  submitted. 

Very  respectftilly,  your  obedient  servant, 

COLDEN  VU.  RUGGLES, 

First  Lieutenant  of  Ordnance. 

The  Commanding  Officeb  Fbankfobd  Absenal. 


Frankfobd  Absenal, 
Philad^lphiay  Pa.,  June  J23^  1894. 
Sib  :  Please  compute  trajectories,  and  furnish  other  data  called  for  in 
Ordnance  Office  letter  of  April  16, 1894,  for  service,  and  also  tubular 
bullets,  caliber  .30,  with  a  drawing  of  trajectories  for  500,  1,000,  and 
1,500  yards  in  one  group,  with  common  origin  for  each  bullet,  with  angles 
of  departure  and  fall,  final  velocities,  maximum  ordinates  and  ordinates 
at  every  100  feet  for  the  range  of  500  yards  and  at  every  300  feet  for 
the  ranges  of  1,000  and  1,500  yards,  to  a  convenient  distorted  scale. 

The  constants  on  which  this  data  will  be  based,  derived  from  my 
report  to  Chief  of  Ordnance,  dated  July  17, 1894,  are  as  follows; 
For  service  bullet:  V=2,000  foot  seconds;  ir=220  grains;  (/=0.308": 

c=0.88583;  0=0.37400.  

For  tubular  bullet:  V=:3,000  foot  seconds;  tr=104  grains;  ^H^—d^ 
=0^28489;  c=0.55491;  0=0.32988. 
BespectfuUy, 

J.  P.  Fabley, 
Lieutenant' Colonel  of  Ordnance j  Commanding. 
Lieut.  BuGGL.ES. 
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Stea  tubular  bullet. 

500 
V     8.000  f.  8. 

jrarda. 

1.000  yards. 
V=3.000f.s.      v--9a9.7f... 

1,500  yards. 

T  ==  1.5«).4  f.  s. 

V=3.000f,  a.      T  =  708f. 

"^ 

4>      16' 22".          «"22'16". 

4  =52' 33". 

•»  =  lo  SO'  30". 

4  =  y>8'.              •»=40  51» 

X         100  feet. 

y=   .31878  feet. 

x=    300  feet 

y=  4.25856  feet 

x=    300  feet     y  =  10.84i 

x=     200feot. 

y^    .6761  feet. 

X  =    600  feet 

t  =  7.97952  feet  i  x  =    600  feet     y  =  21.198 

z  -    800  feet. 

y  =  l.OUOl  feet. 

x^.    90ufeet 

y= 11.6535  feet.  1  x=    900  feet.  ,  y =81.42§ 

%T-    400f«9et. 

y  =  1.30885  feet 

x=r  1,200  feet 

y  =  14.3876  feet    x  =  1,200  feet  '  y=40.7^ 

x^    BOO  feet. 

y  =  1.64638  feet 

x  =  1,500  feet 

V  =316.2216  feet    x= 1,500  feet     y  =40.1081 

x^    600  feet. 

y=:  1.73393  feet 

x=  1,800  feet  1  v  — 16.8801  feet  •  x  =  1,800  feet  1  y= 56.417 

x~    700  feet. 

y  r=  1.8C153  feet 

x=r2.100feet    y  ^  16.0485  feet    x  =  2,100  feet.  .  y =62. 16  i 

X-    80Ofeet. 

y  =  1.92677  feet 

x=2,400feet  ^  y=13.2a84  feet    x^2,400  feet     y=65.9«II 
x  =  2,700feet    v=  8.e«852feet.   x=2.7tl  feet  ;  y=<f7.33ll 

x=    900  feet. 

y- 1.92063  feet. 

x==  1,000  feet. 

y  =  1.8375  feet 

x  =  3,000  feet  1  y=0  feet 

x=3,000feet  [  y=«5.84«l 

x^  1,100  feet. 

y  =  1.66867  feet 

\               1 

x=3,300fe«t  1  y=«l.«« 

x-^  1,200  feet. 

y  =  1.4104  feet 

1 

X  — 3,600  feet  '  y— 62.«8« 

x=  1.300  feet. 

y  =  1.11564  feet 

1 

X =3,900  feet  ,  y  =  39.8Qlfi 

z=  1,400  feet. 

y=    .58499  feet 

1 

x=4.200feet  1  y  =  22.54H 

x=  1,500  feet. 

y=0feet. 

1  x=4,500feet     y  =  0  feet. 

x«-s840.765fbet 

v.=  1.93908  feet.   x.  =  1.7*5.735   '  y.  ^  16.8901  feet. 
1      feet  or  1,800  i 

feet.              * 

x«=2,701.16        y.=e7.334 
feet                          n 

1 

1 

Steel  iuhular  bullet,  i 

Range  for  maximum  ordinate,  5  feet9inchea L 

Kangu  for  raaximtmi  ordiiiAte,  8  feet [    ^^    7/\ 

Tubular  bullet  in  service  ehell,  \ 

Total  weieht  of  cartridge graitia..  2ll| 

Total  length  of  oartridffe Uichos.. 

Shell,  tinned  cartridge  Dnum : 

Length iadiee.. 

Weight 4Mn«.. 

Bullet,  tubular,  vulcanised  fiber  sabot,  copper  band,  all  ateel,  c^gar-ahaped : 

Length inches.. 

Weight grains. .       , 

Sectional  density |l 

Charge,  Leonard,  J grains . . 

Gaspressure peanda  .        | 

Recoil  eneray : 

FreereSoil footpounds..      41 

Dynamometer do. . . . 

Range  for  maximum  ordinate :  ; 

Firing  lying  down,  5  feet 9  inches yards..        ^***"-*.^,,^ 

Firing  lying  down,  8  feet do |         ^^''^^^ 

Pe netration  in  oak  against  the  grain inches . . 

Service  bullet. 


500  yards. 


V- 2.000  f.  8. 
♦=3104". 
X  =  lOU  feet 
x=  200  feet 
300  feet. 
400  feet. 
500  feet 
600  feet 
700  feet. 
800  feet 
900  feet. 
xt^  1.000  feet. 
x  =  1.100  feet 
x  =  1.200  feet. 
x=  1.300  feet 
x=  1,400  feet 
I  =  1.500  feet. 


x  = 

X=i 

X  — 
X=r 
X  = 


y  = 


1.141.8  f.  B. 
46'  41". 
.873813  feet 
1.605200  feet 
2.356140  feet 
2.947460  feet 
3.4343  feet 
3.7981  fpet 
4.04604  feet 
4.14^3  feet 
4.093O7  feet. 
3.9014  feet 
3.52134  feet 
2.9749  feet. 
2.20144  feet 
1.2193  feet 
0. 


X. = 82L42feet.'  y,  —  4.153748  ft. 


1,000  yards. 


2,000  f.  8. 
;  10  86/  30«. 

800  feet 
600  feet. 
OOOfest. 

1.2()0feet. 

1.500  iW^t. 

1,800  feet 

2.1U0feet. 

2.400  feet 

2,700  feet. 

3,000  feet 


x«  =  1.708.05  ft. 


1,500  yards. 


=  833.0  f.s. 
-  2<>  44'  48". 
=  7.9507  feet  , 
=  14.9887  feet.  ' 
r  20.8779  feet 
=  25.3531  feet.  , 
r  27.9702  feet.  ' 
r  28.418  f«et 
=  26.2012  feet. 
=  20.9677  feet 
=  12.2768  feet. 
=  0. 


y.=c  28.6487  f sat 


\ 


2.000  f.s. 
9P  18'. 
300  feet 
600  feet, 
r  900  feet 
1,200  feet 
1,500  feet. 
1,8(10  feet 
2.100  feet 
2,400  feet 
2,700  feet 
3.000  feet  l 
3,300  feet  ' 
3.600  feet. 
3,000  feet 
4,200  feet 
4,500  feet 

=  2.576.2  ft. 


J 

V  =  656.5  f,  I 
•»==60  9'10I2 

y —  32.^1 
y=4T.7W0| 

y  =  6L14eo|^ >._^ 

y  ==72.141  ftl 
y=.82.W»A| 
y  =  88.797  f« 
y  =  92.484^1  »/^ 
y  =r  98.7966  I '^'^ 
y  =89.3344  r 

y  =  52.t)698i 
y=».t89f(j 

y=a 

y.  =  93.0757 1 

•— .Fl -Hi 
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sua  tmhuUr  Wilei. 

1,000  yard*. 

l.SOO 

jMMdm^^ 

T-- 

V=  3.000 1  ft. 

T=.7i 

""^^ 

4 

.15  tt  . 

«• 

--»  16-. 

♦  —52- S3-. 

1.  ^-  lo  50*  30". 

4  =  J=8. 

-=*• 

X 

1*»«M4. 

T- 

-    Jl8T«f«rl. 

x=   aoof«et. 

!r=   4.25856  fc«t. 

x=    300  feet. 

y=i«» 

X- 

awfM>i. 

V 

-  .<;»iffH. 

X    -    tOOff^t. 

r-=  7.97053  free. 

x=    OOOffecC 

y  =  2U 

X 

-     »l»f««4. 

T 

^  1.0140I  r«»t. 

x^    900  fMt.- 

r  =  11 .0535  feet. 

x=    OOOfiMt. 

?=2J 

X- 

#W  uPC4. 

T 

1  ♦•Ww^^^  iv^s^ 

X   ^VSOOfMl. 

r^  14.3870  l««l. 

x  =  l.a»fee«. 

X-- 

-     SM0i«««. 

T 

^i.M«»r«*t. 

X  =  1.500  feet. 

V  ^io.::sio  fe«t. 

X  =  1.500  f««t. 

y=4*J 

X- 

~    mi^f^. 

T 

i.rtswtw't. 

X  ==  1,100  f««l. 

v  =  10.g90l  feet. 

x-=  1.800  feet. 

y  =  Si. 

X- 

-     T,^  f«^. 

T 

-  I  !i«lM  ftel. 

x^^lOOfv^. 

jr  =  10.OI05  feet. 

x=Xlft>reec 

y  =  «- 

X  - 

4^1^^. 

T 

1,«<J77  fwt 

X      1400  l««U 

y^U.aBMfeet. 

x  =  3.400f««t. 

X 

9MIWI. 

V 

.l.t^M3fM<. 

X-- 2.100  l«»t. 

V=  «.9eS3fteK. 

x=^7ll  fc«C 

y=«7. 

X- 

-  t  ^^  iVpM« 

V 

^lj»T5|!rr|. 

x^XOOO^Vt. 

jr^OfMC 

x=X000f!Bet. 

y=«8k 

X 

Uli»»«M«. 

T 

.=  l.*K^fr^. 

X =3.300  fr««. 

y=«l. 

X- 

l.d»»MC 

T 

-l.41<Mf««l. 

x=3.M0feeC 

y=5a. 

X- 

^rjMfw*. 

T 

^iai5S4ft«l. 

x  =  3.90*feet. 

T  =  3» 

X  - 

^).«W«^«. 

V 

5(&l99  t««>|« 

x=4LSI0feel. 

y=a 

X  = 

^i.>iftlWL 

y 

.-*ft««. 

x=4L900feet. 

r=^n 

i 

Sm- 

sftMLT«»*«« 

^. 

=-  irrm  *«<. 

x»-l.l«*.T35 

T.  =  10.8001  |iM4. 

x.=  17ilJ0 

T.=«rj| 

l««l«rl.«« 

fciBU 

fMC 

J 

fteviiMile.  5  fret  0  iwWft. 
>■■<■— 11.8 1^»4 


-?  caL3o' 


ra^i«r  hulSH  im  Mwrin  $ktii^ 


▼XAnw^nNJ  &Wr  sdb«c.  re^f^r  »i>i  dS  tOceL  cijm  ifceptil: 


r-i;t  l«»X   >  >«« 


>««'^r. 


^anld. 


T-  1  «p»  !.  ♦.     -  ^  -i:  <  f  *,     T     !.  w  <     r     ar.  >  •"■  *.        t    i  w  f  3.     t  ^ 050.5  to 

X  I'    »i»-c      T  <r>     •w.r     -1.  .       iv  *-ft.      \         '*:>/' x<-«       X         ^k-*!  •**•«.     5  C7  :C0V9M 

X—     ^*« -»*•«.      •  —     *c>*    '»^.-     X—     *«•  '■««-  %,«?>*<:  ♦,€       \         ii,i«- twr.     T  —  aLJUOSf 


X—     fi*    •-»-*. 

X  -     ^*f  -»-;. 


*•-—•-  X  -     i»  A^    tJ«^       ^  I. 


.^^^.XJ.^ 


jBo»;r  JNk    V     i  -:>s^  -?^ 
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H^l    f 
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SertHce  bullet. 

Tarda. 

Range  for  mi^TimMm  ordiDAte,  5  feet  9  inches,  firinz  lying  down 565. 53 

iUnge  for  maximum  ordinate,  8  feet,  firing  lyteg  down 638. 58 

Service  cartridge. 

Total  veight  of  cartridge grains . .  412  t4)  413 

Total  length  of  cartridge inches. .  3. 08  t«  3. 089 

Shell,  tinned  cartridge  Drafts : 

Length i do 2.315 

Weight grains . .  150 

Bullet,  jacket  material,  cnpro-nickeled  steel,  length indies. .  1. 285 

Shape.  cTlindro-conical.  oglTal  head,  Hat  bane: 

Weiiht grains..  220 

Seconal  density 33 1 3015 

rfaarge.  Peyton  powder graiun. .  43  -i 

liu  preseare pounds..  33, 00()  t 

£e(*oU  eofi^y : 

Free  recoil '. Awt  pounds. .  11. 35088 

DrnaoKmieter do 5.5 

Ranee  for  maxim  am  ordinate  (yards) : 

Firing  fylng  down,  5  feet  9  inches  yards. .  565. 53 

Firing  lying  down,  8  feet do 638. 58 

Pcnetrafion,  in  well-seaaoned  oak,  against  grain inrhes . .  16. 5 

COLDKN   L'H.   RUGGLE8, 

First  Lieutenant  of  Ordnance. 

Frankford  Arsenal, 
Philadelphiaj  Pa.y  September  4, 1894, 
Approved  and  respectfully  forwarded  to  tlie  Chief  of  Ordnance,  U.  S. 
Army,  in  connection  with  my  reports  of  Marcli  30  and  July  17, 1894, 
upon  experiments  with  serA'ice  and  tubular  bullets,  caliber  .30,  at  this 
arsenal. 

J.  r.  Farley, 
Lienteuant' Colonel  of  Ordnance,  Commandimj, 
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SPECIFICATIONS    FOR   SMOKELESS    POWDER 

ARMS. 


FOR   .SO  CALIBER  SMALL 


The  x)owder  shall  be  subject  to  proof  firing  in  the  United  States 
.30-caliber  magazine  rifle,  model  1892,»  and  in  the  .30-caliber  pressure 
gauge  used  at  the  Frankford  Arsenal,  with  the  service  .30-caliber  car- 
tridge case  .and  220grain  bullet.  The  dimensions  of  the  assembled  car- 
tridge one  and  one-half  times  enlarged  are  shown  in  the  following  figure. 
The  space  in  which  the  powder  charge  is  contained  is  0.207  of  a  cubic 
inch. 


4= 


I 


t 


— r 

I 


1.6^ 


cH 


^M 


g.ai3 


The  weight  of  the  powder  charge  is  not  prescribed,  but  will  be  gov- 
erned by  the  ballistic  requirements,  the  nature  of  the  powder,  and  the 
resultsof  preliminary  firings  made  in  the  proof  of  the  powder  delivered 
under  the  contract  at  the  Frankford  Arsenal.  It  is  desirable  that  the 
charge  shall  fill  the  powder  space  and  allow  the  bullet  to  be  seated  on 
the  powder  without  compression. 

The  powder  will  be  tested  for  acceptance  on  delivery  at  the  Frank- 
ford Arsenal,  and  for  this  purpose  shall  be  divided  in  lots  of  500  pounds 
(5  barrels) ;  each  lot,  at  the  option  of  the  Department,  to  be  proved  and 
tested  by  firing  charges  of  the  determined  weight,  under  the  following 
conditions: 

ORDINAEV    TESTS. 

The  powder  being  taken  as  received  and  under  the  ordinary  condi 
tioiis  governing  the  loading  of  a  service  powder: 

a.  The  mean  velocity,  measured  at  53  feet  from  tlie  muzzle,  must  be 
not  less  than  1,960  foot  seconds,  and  the  mean  variation  of  velocity  must 
not  exceed  20  foot  seconds.  The  proof  for  the  first  lot  of  each  invoice 
to  comprise  forty  consecutive  rounds  fired  from  the  .30caliber  rifle. 

The  mean  velocity  thus  established  for  the  first  lot  shall  be  taken  as 
the  standard  velocity  of  the  invoice.    The  proof  of  lots  in  each  invoice 

*  The  foUowiiig  diineuaioiiB  are  given  :  Total  length  of  barrel,  .SO  inches;  travel  of 
projectile  in  bore,  28.19  inches  (J>4  calibers) ;  diameter  of  bore  within  the  lands,  0.:^0 
inch.  The  rifling  consists  of  four  plain  grooves  with  width  three  times  that  of  the 
lands  nnd  0.0()>i  inch  deep;  twist  uniform,  one  turn  in  10  inches. 
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SPECIFICATIONS  FOR  SMOKELESS  POWDER  FOR  SMALL  ARMS.      101 

subsequent  to  the  first,  to  comprise  twenty  consecutive  rounds  in  which 
the  mean  velocity  must  m  no  case  vary  by  more  than  20  foot  seconds 
from  that  determined  from  an  equal  number  of  rounds  from  the  first  lot 
of  500  pounds,  loaded  aud  fired  under  similar  conditions  for  comparison. 
b.  The  maximum  pressure  measured  by  the  gauge  must  not  exceed 
38,000  pounds  per  square  inch,  the  proof  to  comprise  ten  consecutive 
rounds  fired  from  the  pressure  gauge. 

SPECIAL   TESTS. 

1.  Samples  of  the  powder  sufficient  to  load  at  least  20  cartridges  will 
be  subjected  to  treatment  as  follows : 

Heat. — Exposed  for  twenty-lour  hours  to  a  temperature  of  130^  F. 

Moisture. — Exposed  for  tweuty-four  hours  over  water  m  a  closed 
vessel. 

Jhryness, — {a)  Exposed  for  twenty -four  hours  freely  to  the  atmosphere. 

(b)  Exposed  foi  twenty-four  hours  over  water  in  a  closed  vessel  and 
then  for  twenty -lour  hours  freely  to  the  atmosphere. 

Cold. — Ex))osed  for  four  periods  ol  six  hours  each  to  a  temperature  of 
from  35  to  40^  below  zero,  Fahrenheit,  in  the  Franklord  Arsenal  refrig- 
erating apparatus,  and  exposure  to  air  for  24  hours  to  evaporate  con- 
densed moisture. 

Each  sample,  following  the  specified  treatment,  will  be  loaded  into 
cartridges  and  tested  as  follows: 

The  mean  velocity  must  in  no  case  vary  by  more  than  100  foot  seconds 
from  the  standard  already  determined;  the  mean  variation  in  velocity 
must  not  exceed  30  foot  seconds,  and  the  maximum  pressure  must  not 
exceed  45,000  pounds  per  square  inch;  the  proof  to  ctoinprise  ten  con- 
secutive rounds  fired,  as  before,  from  the  .30  caliber  rifle  and  from  the 
pressure  gauge,  respectively. 

2.  Lot^  of  not  less  than  10  cartridges  in  each  will  be  loaded  with 
the  determined  charge  aud  then  subjected  to  treatment  as  follows: 

j^ca^.— Exposed  for  twenty-four  hours  to  a  temperature  of  130^  F. 

Moisture. — Exposed  for  one  week  over  water  in  a  closed  vessel. 

Cold. — Exposed  for  four  periods  of  six  hours  each  to  a  temperature  of 
from  35  to  40O  below  zero,  Fahrenheit,  in  the  Frankford  Arsenal  refriger- 
ating apparatus. 

SUUnlity. — The  powder  to  withstand  for  at  least  15  minutes  a  tem- 
perature of  150O  to  1540  F.  without  emitting  acid  vapors,  as  indicated 
by  the  slightest  discoloration  of  a  piece  of  iodide  of  potassium  staxch 
paper  partially  moistened  with  dilute  glycerin. 

Each  lot  of  cartridges,  following  the  specified  treatment,  will  be 
tested  as  follows: 

The  mean  velocity  must  in  no  case  vary  by  more  than  100  foot  sec- 
onds from  the  standard  already  determined,  and  the  mean  variation 
in  velocity  must  not  exceed  30  loot  seconds,  and  the  pressure  45,000 
pounds  per  square  inch,  the  proof  to  comprise  ten  consecutive  rounds 
fired  from  the  .30-caliber  rifle  and  five  from  the  pressure  gauge. 

The  powder  chiewges  used  in  these  ordinary  and  special  tests  will  be 
8e])arately  weighed  and  hand-loaded. 

The  i)owder  must  be  uniform  in  quality,  free  from  dust  and  other 
foreign  substances,  subject  to  inspection  by  the  Ordnance  Department. 
Other  qualities,  in  regard  to  which  such  additional  tests  will  be  made 
as  the  Department  may  deem  necessary,  are  required,  as  follows: 

1.  The  powder  must  be  practically  smokeless; 

2.  It  must  not  corrode  the  barrel  or  cartridge  case; 
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102  APPENDIX   8. 

3.  It  must  not  reqnire  fm  unduly  strong  primer  for  ignition; 

4«  It  muat  not  leave  a  hard  adherent  residue  in  the  bore,  especiiUly 
after  rapid  firing,  nor  a  metallie  residne  due  to  action  of  heat  on  bnliet 
or  barrel; 

5.  It  must  not  be  sensitive  to  friction,  or  shock; 

6.  It  must  not  be  so  friable  as  to  endanger  breakage  of  grains  in 
transportation  incident  to  service; 

7.  It  must  not  contain  ingredients  known  to  be  nnsuited  to  form  a 
safe  and  reasonably  stable  compound ; 

8.  It  must  admit  of  machine-loading,  with  the  machines  in  use  or 
that  can  be  readily  provided  at  the  Frankferd  Arsenal,  not  exceeding 
a  variation  of  0.3  of  a  grain  irom  the  desired  charge  in  50  consecutive 
machine-loaded  charges. 

Other  things  being  equal,  that  powder  which  x)ioduces  the  least  heat- 
ing of  the  barrel  will  be  preferred. 

The  powder  must  be  packed  in  metallic  bairns,  with  5-inch  screw 
opening  in  one  head,  similar  to  the  standard  service  pattern,  containing 
loo  pounds  each,  the  contents  of  each  barrel  inclosed  in  a  suitable  bag. 
Powder  barrels  to  be  marked  <^  Smokeless  Powder  for  «30-caliber  Small 
Arms.'' 

Samples  of  the  powder  accepted  under  contract  will  be  at  once  taken 
by  the  Department  and  subjected  to  a  test  of  continued. storage  under 
trying  climatic  conditions.  The  results  of  such  tests  will  be  considered 
of  great  importance  by  the  Department  in  placing  future  orders. 

Uesponsible  parties  prox)osing  to  bid  will  be  flirnished  upon  applica- 
tion with  samples  of  the  cartridge  case  and  bullet  shown  in  fig.  1. 
Bidders  will  state  in  their  proposals  the  weight  in  grains  of  their 
powder,  which  without  compression  will  iili  the  powder  space,  and  also 
will  s^ate,  as  nearly  as  may  be  practicable,  the  weight  of  charge  which 
they  propose  as  suited  to  fulfill  the  ballistic  requirements  herein  stated. 

Parties  proposing,  to  bid  are  invited  to  submit  samples  of  their 
powder  for  test  to  the  commanding  officer  of  the  Frankford  Arsenal 
prior  to  the  date  set  for  the  opening  of  bids  in  the  advertisement,  par- 
ticularly in  cases  where  tests  of  the  same  powder  have  not  been 
in*eviously  made.at  that  arsenal. 

The  successful  bidder  may  at  any  time  after  the  contract  is  awarded 
submit  for  test  samples  of  the  powder  he  proposes  to  furnish,  provided 
that  such  tests  shall  in  no  way  delay  the  delivery  of  the  powder  as 
originally  agi^eed  upon. 

Preference  will  be  given  to  powder  of  American  manufacture. 

Preference  will  also  be  given  to  powder  which  does  not  contain  nitro- 
glycerin as  an  ingredient.  If  the  powder  contains  nitroglycerin  bidders 
will  state  in  what  proportion  this  ingredient  is  used. 

Blank  forms  on  which  proposals  must  be  made  can  be  had  upon 
application  to  this  office. 

Bidders  will  state  the  price  per  pound  for  the  powder  delivered  at 
the  Frankford  Ars^ial,  Pa.,  and  when  deliveries  ca«i  begin,  and  how 
soon  the  whole  quantity  can  be  delivered. 

The  Department  reserves  the  right  to  reject  any  or  all  bids  or  parts 
thereof. 

Envelopes  containing  proposals  should  be  marked  ^^  Proposals  for 
Powder,"  and  addressed  to  the  Chief  of  Ordnance,  U.  S.  Army,  Wash- 
ington, D.  €. 

D.  W.  Flaglbb, 
Brigadier- Chneralj  Chief  of  Ordnance^  U,  S.  Armff. 

Ordnance  Ofmob,  War  Department, 

November  i,  1893. 

(3906) 
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REPORTS  OF  TESTS  OF  SIdOKELESS  POWDER  FOR  SMALL  ARMS,  BY 
BOARD  OF  OFFICERS,  FRAN KFORD  ARSENAL,  PENNSYLVANIA,  LIEUT. 
COL,  J.  P.  FARLEY,  COMMANDING, 

I.  8»«»)[ytM  of  Peyton  poirdeir  for  .30-«Aliber  magarine  riiie. 
n.  Samples  of  Loonard  powder  for  .SO-caliber  magazine  rifle. 

III.  Sample  of  Troisdorf  powder  for  .30-oaliber  magazine  rifle. 

IV.  Sample  of  THchlrner  smokeleHs  (expIoBtye)  powder. 

V.  Sample  of  Walsrode  powder  for  .30-callber  magazine  rifle. 
VI.  Sample  of  Walerode  powder  for  .45-caliber  Springfield  rifle. 
VII.  Sample  of  Sifleiie  powder  for  .45-oaliber  Springfield  rifle. 


L— Pbyton  Powder,  Glazbd  and  TTnglazbd,  .30-GixiB£B. 

Twenty  pounds  of  machine-made  smokeless  powder  submitted  by- 
Bernard  Peyton,  for  the  CaHfornia  Powder  Works,  Santa  Oruz,  Oal., 
was  referred  to  the  board  by  indorsement  on  letter  from  Bernard  Pey- 
ton to  the  Chief  of  Ordnance,  CT.  8.  Army,  dated  July  22, 1893. 

Three  pounds  of  powder  similar  to  the  above,  but  anp:lazed,  was 
afterwards  referred  to  the  board  for  test  by  indorsement  dated  August 
9, 1893,  on  letter  of  Bernard  Peyton  to  the  Chief  of  Ordnance,  U.  S. 
Army,  dated  July  29, 1893. 

The  tests  were  carried  on  as  expeditiously  as  possible  at  such  times 
as  the  members  of  the  board  could  be  spared  from  their  other  duties, 
at  least  oue  member  of  the  board  being  present  at  every  teat. 


Journal  of  teats. 


J>t9. 


Aog.  29 

29 

27 
27 

31 

81 
31 


Sept.   1 


Oub. 


o     |Powderoharge. 


F* 

.3(KeaUb«r  pres- 
sure. 

y 

.ao-caliber  pres- 
sure. 

F* 

.30  caliber  pres- 
sure. 

F* 

.30  caliber  pres- 
sure. 

F* 

.30  caliber  pres- 
sure. 

F* 

.80  caliber  pres- 
sure. 

F* 

.30  caliber  pres- 
sure. 

F* 

.30  caliber  pres- 
sure. 

F* 

.30  caliber  pres- 
sure. 


lir 


Projectile. 


Kind. 


10  Peyton 
glased, 
.do 


10 


...do.... 
...do.-.. 

...do..-. 
...do..-. 

...do.... 
...do.... 

Peyton 
aufflaxed. 
...do 

...do.... 
...do.... 

...do.-.. 
...do.... 


10  ...do.... 


10 


...do... 


...do. 
...do. 


^  I  Jacket 


art. 
84 

84 

35 
35 

as' 

36  I 

37  I 
37 

35  j 
36 


(German 

silver. 

...do.... 

...do.... 
...do.... 

...do.... 
...do.... 

...do.... 
...do.... 

...do.... 

...do.... 

...do.... 
...do-... 

...do.... 
...do.-.. 

...do.... 
...do.... 

...do.... 
...do.... 


Ort. 
220 


220 

220 
220 


Veloc- 
ity  of 
bullet 
58  feet 
from 

muxsle. 

Er. 
treme 
varia. 
Uon. 

Ft.  tees. 
1,945 

F.tect. 

48 

1,921 

42 

1.9S3 
1.991 

51 
60 

.2,096 
2,027 

42 
74 

2,127 
2,049 

55 

34 

1.949 

68 

1,8^ 

49 

2.022 
1,920 

103 
50 

2,051 
1.932 

63 
81 

2.117 
2,049 

54 

86 

2,098 
2,060 

47 
38 

Taria- 
tion. 


F.teet. 
12.6 


14.8 


13.6 
21.6 


17.6 
19.8 


13.2 
9.9 


13.8 
8.7 


20.8 
11.7 


16.3 
14.5 


12.1 
12.8 


12.6 
12.7 


Initial 
com- 
pres- 
sion] 
square 
incb. 


persion 


Final 


per 
square 
inch. 


Ut, 

Lbt, 

34,000 

85,500 

,35,000 

38,000 

38,000 

39,500 

40,000 

42,000 

30,000 

32,000 

32,000 

36,000 

34,000 

35,000 

36,000 

39,000 

38,000 

42,000 

*  Experimental  Springfield  rifle,  caliber  .30. 
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The  pressure  rifle  Las  been  in  constant  use  here  for  several  years  and 
on  examination  recently  showed  degradation  of  the  barrel,  perhaps  due 
to  erosion.  As  appears  above,  the  velocities  obtained  with  it  were  in 
some  cases  much  less  than  with  gun  "  F." 

The  results  of  the  preceding  tests  are  rather  irregular,  but  generally 
show  good  uniformity  of  velocity,  and  the  pressures  obtained  are  low 
for  the  corresponding  velocities.  On  the  whole  a  slight  superiority  for 
the  unglazed  powder  is  indicated. 

The  strong  primers,  weight  of  pellet  .4  and  .5  grain,  exploded  the 
glazed  powder  without  difficulty.  Occasional  missfires  and  hang- fires 
occurred  when  the  .25-grain  pellet  primer  was  used.  This  primer  ex- 
ploded the  unglazed  powder  satisfactorily. 

Bojbh  varieties  of  powder  loaded  fairly  well  in  the  loading  machine, 
the  greatest  variation  for  25  charges  being  .4  grain  for  the  uuglazed 
and  .0  grain  for  the  glazed. 

Further  experiments  were  suspended  pending  the  completion  of  the 
refrigerating  apparatus.  The  tests  were  resumed  on  October  19,  with 
the  following  results.  The  new  .30-caliber  pressure  rifle  having  the 
same  barrel  as  the  new  Service  .30-caliber  magazine  rifle,  was  used. 
Tliough  the  barrel  of  this  gun  is  shorter  than  those  of  the  rifles  pre- 
viously used  the  velocities  obtained,  as  will  be  seen,  were  greater,  the 
pressures  increasing  correspondingly. 

Thirty-four  and  36  grains  were  the  charges  selected  for  the  glazed 
and  uuglazed  powder,  respectively,  as  being  the  most  suitable  from  the 
results  of  previous  firings.  The  velocities  and  pressures  were,  however, 
greater  than  was  anticipated. 

New  .SO-^aliber  pressure  rifle. 


^ 

t<r: 

Date. 

J5  O 
3  * 

A 

Oct.  19 

10 

19 

10 

19 

10 

19 

10 

19 

10 

21 

10 

Powder  charge. 


Kind. 


ProJGctilo. 


Peyton 
unglazed. 


-do.... 
...do.... 


...do... 


...do... 


Peyton 
glazed. 


21  i  10  i... do.... I    34 


I 


21      10  ;...do....l     34 

i         I 


21  I  10    ...do....j     34 
21     10    ...do....      34 


Jacket. 


•a 


Grt.  Qr». 

36     German     220 
!      ailver. 


36  |...do....    220 
36    ...do.... I  220 


.do. 


.do....'  220 


.do....    220 


Veloc- 
ity of 
bullet 
53  feet 
from 
muzzle. 


Ft.  geet. 
2,062 


2.050  1 
2,062  , 


2.035 


2,068  I 


j.^^'    \  Moan 
treme   ZiiT" 

varia-  i  ^?^*- 


Initial  '  Final 
com-    I    com- 
prcB-       ppes- 
Bion  ])er  sion  jter 
square   stiuart^ 
inch.   I   inch. 


220 


..do.... I  220 


...do.... I  220 
...do....  220 


1      I      ' 
F.  aecM,  F.  sect.      Lbs.    •  Lbi. 
U  .      7.4  33,000  '  39,500 


36    9.5  33,000  39,000 

06   15.5  33,000  39,500 

I 

70   16.2  I  33,000  37,000 


33,000  I  40,000 


-do....  220   2,042 


'  2.015  ' 

I       I 

'  2,a3i  i 


I 


2,032 
2.026  , 


17.4 
13.2 
15.7 


86  ,  17.3 


37, 000  39. 000 

36. 000  36, 500 

i 
37.000  '   39,000 

37,000  40,000 
36, 000  I  37, 000 


Kemarks. 


Powder  under 
ordinary  con- 
ditions. 

[Powder  exposed 
to  moisture  24 
hours,  and  air 
dried    for     24 

1    hours. 

Powder  exposed 
to  moisture  for 
24  hours. 

Powder  exposed 
to  tempera- 
ture of  130°  F. 
for  24  hours. 

Powder  under 
ordinary  con- 
ditions. 

Powder  exposed 
to  moisture  24 
hours. 

ExpoHod  to  heat 
24  hours  <t«m- 
peratur©   130^ 

Powder  air  dried 
for  24  hours. 

Powder  exposed 
to  moisture  for 
24  hours,  and 
air  dried  for  24 
hoora. 
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For  both  the  glazed  and  the  unglazed  powders  the  above  tests 
developed  little  change  in  the  velocities  and  pressures,  the  greatest 
being  due  to  exposure  to  moisture,  and  this  involved  a  reduction  of  not 
more  than  2,500  pounds  per  square  inch  pressure  and  not  more  than 
'M  foot  seconds  m  velocity. 

Owing  to  an  accident  to  the  refrigerating  apparatus,  the  test  for 
exxK>6ure  to  low  temperatures  had  to  be  again  postponed,  and  will  be 
submitted  as  a  supplementary  report.        Charles  H.  Clark, 

J.  W.  Ben^t,  Capimn,  Ordnance  Department 

First  Lieutenant^  Ordnance  Department^  Recorder. 

Frankford  Arsenal, 
Philadelphiay  Pa.,  November  11^  1893. 
Respectfully  forwarded  to  the  Chief  of  Ordnance,   U.   S.  Army, 
approved.  J.  P.  Farley, 

Lieutenant- Colonel^  Ordnance  Department^  Commanding, 


II. — Leonard  Powders,  .30  Caliber. 

Frankford  Arsenal,  Pa.,  July  31^  1893. 

The  board  met  pursuant  to  the  foregoing  orders  and  instructions. 
Present:  Both  the  members.  Mr.  Mason  E.  Leonard  and  Lieut.  6.  N. 
Whistler,  representing  the  Leonard  Smokeless  Powder  Company, 
apx>eared  before  the  board  and  submitted  four  samples  of  small  arii 
smokeless  powder,  denominated,  respectively,  N  large  grain,  N  iinj 
gr»in,  J  large  grnin  and  J  fine  grain. 

The  fine-grain  powders  are  understood  to  be  substantially  the  same 
as  those  of  the  same  name  previously  tested  here  but  difier  as  to  the 
color,  which  is  now  more  of  a  reddish  hue. 

The  large-grain  powders  differ  only  in  the  size  of  the  grain  from  the 
fine  grained  powders  of  the  same  name.  The  following  preliminary 
firings  were  made  in  the  presence  of  the  representatives  of  the  company : 

ThirUj-ealiher  pressure  gun,  July  SI, 


Powder  charge. 


Projectile. 


Kind. 


Leonard,  sample  N,  fine  gram. 


...do 

...do 

...do 

...do 


.do. 
.do. 


2 
2 
2 

1 
1 
3 
1 
2     Leonard,  saiuple  N,  large  grain. 

2   do 

2  I  Leonard,  sample  J,  fine  grain . . . 
2    do 

1  I  Leonard,  sample  J.  large  gra  n . . 

2   do . 

2 
1 
1 
1 


.do. 
.do. 
.do. 


Qrt. 


I 


Kind.    I   2 


Mean  i 

volocityl    Ex-    I 
of  bullet!  trHme 


>  Initial 


Mean  i 


53  feet 

from 

muzzle. 


32 

German 

•ilver. 

33 

...do.... 

34  1 

...do.... 

35! 

...do.... 

37  1 

...do.... 

38 

...do... 

4U  - 

...do..*.. 

41  1 

...do.... 

33  1 

...do.... 

35  ; 

...do.... 

30 

...do.... 

31 

...do.... 

29 

...do..-. 

30 

...do.... 

31 

...do.... 

32  ; 

...do.... 

33 

...do.... 

34  ' 

..do.... 

220 

220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 


varia 
tiou. 


;  square 
I  inch. 


Final 
com-   I   com- 
pres-   I  pres- 
sion  per 
aqoare 


-I- 


inch. 


Ft.  Meet. 

1.974 

1,994 
2,016 
2.018 
2,150 
2, 225 
2.274 
2, 294 
1.918 
2.216 
2.025 
2.118 
1.970 
2.001 
2,071 
2,145 
2.165 
2.197 


Ft.  *ec. 


Ft.  $ec.  Poundt 
30,000 

1     34,000 
6     36,000 


24 


28  I 


11 


0  ! 

7  ' 
22  I 
45  I 


22  I 
46  ! 


39.000 
46,000 
46.000 
41.500 
42.000 

0  i  30,000 
4  !  43,000 

1  i  33,000 
!3     38. 000 

..'  30,000 
[1  I  33.000 
35, 000 
37,500 
39.000 
41.000 


I 


Poutidf. 
34,000 

35.000 

t35,000 

U0,000 

146, 000 

t46,000 

44.000 

49,000 

34.000 

46.000 

34,000 

41.000 

33,000 

34.000 

36.000 

39.000 

41.000 

43,000 


*  One  velocity  lost. 


t  Under. 
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After  this  preliminary  test  the  regular  tests  were  prooeeded  with  from 
time  to  time  as  the  other  work  of  the  post  woald  permit,  at  least  one 
member  of  the  board  being  present  at  every  test. 

Sample  N,  fine  grain,  was  first  taken  up  and  yairioas  charges  were 
fired  for  velocity  and  pressure  as  follows: 


Aug.  15 


28 


Caliber  .30  pres- 
sure. 

F* 

Caliber  .30  pres- 
sure. 

P- 

Caliber  .80  pres- 
sure. 

F* 

Caliber  .SOpres- 
sure. 

P* 

Caliber  .30  pres- 
sure. 

F* 

Caliber  .30  pres- 
sure. 

P* 

Caliber  .30  pres- 
sure. 


20 
20 

...do.... 
...do.... 

20 
20 

...do.... 
...do.... 

20 
20 

...do.... 
...do-... 

t20 
20 

...do.... 
...do.... 

120 
20 

...do.... 
...do.... 

♦20 
20 

...do.... 
...do.... 

37  I 

37  ! 


38  1 


80  ! 
30  I 


PnxJectUe. 


Jacket. 


German 
silver. 


...do. 


.do... 
.do... 


.do. 
.do. 


do.... 
-do.... 


do... 
.do... 


.do... 
.do... 


.do... 
.do... 


Grs. 
220 


^ean 
velocity 
ofbollet 
53  feet 

fW>m 
muzzle. 


220 
220 


220 
220 


2.011 


1,088 

2,052 
2,045 

2,001 
2,0«7 

2,1?7 
2,101 

2. 145 
2,180 

2,180 
2,167 

2,247 
2,215 


Ft  H€.  Ft.  *sd. 
42       10.0 


Ex. 
treme 
varia-l 
tion.   ! 


Mean 
varia- 
tion. 


72 


40 
52 


13.2 


8.0 
15.2 


10.4 
12 


13.7 
12.4 


11.2 
14.2 


8.8 
10.5 


10 
0.4 


Initial 
com- 


sibn 
square 
inch. 


Pinal 


per'aion 


pro- 
per 
•quare 
inch. 


Pound*.  Ptntndt. 


20,090       31.000 


000       33,000 


34,500 


35,000       88,000 


3<,C00  I     30,000 


38,000  I     30,000 
'40,000 V  *4i* 500 


*  Rxperiroental  Sprinjrfleld  rifle,  caliber  .30. 

t  Pour  bullets  stripped  their  Jackets  and  missed  second  iMrgtft. 

*T\ro  bullets  stripiied  their  jackets  and  missed  second  target. 

These  results  are  excellent,  the  uniformity  of  velocity  being  good  and 
the  pressures  in  every  case  low  for  the  velocities  developed.  With 
velocities  above  2,100  foot  seconds  a  number  of  bullets  stripped  their 
jackets  when  fired  in  Experimental  Springfield  .30-caliber  rifle  F.  No 
stripping  took  place  in  the  pressure  gun  with  the  saine  velocities. 

Further  tests  were  postponed  pending  the  procurement  of  a  suitable 
refrigerating  apparatus  at  the  chemical  laboratory  for  carrying  out  the 
tests  of  exposure  of  the  powder  to  low  temperatures.  On  October  II, 
the  test  of  the  N,  fine  grain,  sample  was  resumed  with  the  following 
results;  a  charge  of  33  grains  being  selected  as  indicated  by  the  pre- 
ceding tests  to  be  the  most  suitable: 
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{Powder  ohArg*»  Leonard^  aample  K,  fine  fnratn. 


Gnu. 


Oa.ll 


.a 

Ui 

^ 

■ 

1 

c 

1 

"s 

•g 

1 

& 

§ 

1 

^ 

<s 

.do. 
.do. 


10 


10 


10 


Iiber  .30-preii- 
.do 


do. 


Gr$.  \  art. 
33  '  220 


33  '  220 


33  I  220 


33  !  220 


33  I  220 


Projectile  Jacket,  German  etltrer.] 


& 


1 


10       33     220 


do. 


10  i    33 


ftro 


10  ,    33  !  220 


l.OOC 
1,085 
1.0<M 

i,»7e 

1,901 
1,912 
1,925 

1.988 


'FLtee. 


It 


1. 
2- 


Remftrkfl. 


Fe.McJ    X&«.    '     Lbs. 

22.7    Powder   exposed  to 

moiBtiire    for    24 
hours. 

9.9 Powder  exposed  to 

tdiu  perature  of  128^ 
to  130O  24  hours. 

11.3   Powdor  exposed  to 

moisture  24  hours 
I      and    air-dried    24 
hours. 

5.9   !  Powder  exposed  to 

I      ordinary  condi- 
!     tions  of  loading. 
U.8     29,000   f  29, 000     Powder  exposed  to 
moisture     for    24 
!  hours. 

3<5  :    8.4     29,(00     30,000  i  Powder  exposed  to 
i     teniperatQi!«of]28<> 
i      to  130''  24  houra. 
10.2     29.000     30.000  ,  Powder  exposed  to 
moi#tttre  24  hours 
and  air  -  dried  24 
hoars. 
19i«     29,000     :i0,000  ;  Powder  exposed  to 
ordinary  condi- 
tions of  loading. 


75 


I 


t  Under. 


'^  Experimental  Springfield.  « 

The  preaauFes  and  velocities  were  slightly  affected  by  the  inoistare 
te6tf  the  loBs  of  velocity  amounting  to  70  foot  seconds  in  one  case.  The 
other  tests  gave  no  material  change.  The  test  of  the  J,  fine  grain,  sam- 
ple gave  the  following  results: 

(Powder  ehar|[«,  Leonaid,  J,  fine  grain.    Projectile  jacket,  dermau  silver.    Primer  with  0.5  grain  pel- 
let nsed.] 

NEW  .aO'CALIBEK  PRESSURE  RIFLE.  KOVEHBKR  6. 


Nnm     Powder     ProJeet 
ber  ol ,   cbarKe   '       ile 
siiots. '  (weight),  (weight). 


Mean 
velocity  !     Ex- 

of  bullet  I  treme 

63  feet  varia- 

from     I  tion. 
muzzle. 


Mean 


Initial  i  Final 
I    com-    i    com- 

vana       P"'''    I    P'®**' 
JJ"        Bion  per  slon  per 

I  square  I  square 

inch.      inch. 


Lbt.        Lbt.    I 

35, 000  !  36, 000     A4  primer  used ;  weight  of 
pellet  0.4  grain. 


I, 


36,000  I  37,500 
37, 000  j  38,  GOO 


39. 000     43, 500 


Two  miss-fires;  primer  ig- 
nited, but  did  not  explode 
powder. 

Two  han^-flres.  one  miss- 
flre;  primer  ignited,  but 
did  not  explode  powder. 


OLD  .30-CALrBER  PRESSURE  RIFLE,  OCTOBER  9. 


S  1 

10  j 
10  i 


90 

220 

1,840  i 

28 

7.6 

35,000 

-35, 000 

30 

220 

1,974 

32 

8.6 

35. 000  36, 000 

3* 

220 

1,973 

66  1 

10 

35,000 

36,500 

9$ 

220 

1.979  ! 

! 

40 

12.8 

35,000 

37,000 

1 

Powder  expoMd  to  moisture 
for  24  hours. 

Powder  exposed  to  temper- 
ature 130^  for  24  hours. 

Powder  exposed  to  moisture 
24  hours  and  air- dried  24 
hours. 

Powder  exposed  to  ordina- 


poi 
ry  conditions. 


'  Under. 
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[Powder  charge,  I«eonard,  J,  fine  grain.    Projectile  jacket.  Geiman  silver.    Primer  witb  0.5  ^rain 

I^ellet  used.] 

GUN  F,  AN  EXPERIMENTAL  SPRINGFIELD  .M-CALIBER  RIFLE,  OCTOBER  9. 


Nnni- 1  Powder 
ber  ot  I  charge 
shots,  (weight). 


Project. 


Oraint. 
30 


,     Mean 
I  velocity 
yi^      'of  bullet 

I  muzxle. 


Oraxru.  j 
220  ' 


220  : 
220  I 


220 


Ft,  sees. 
1,823 

1,971 

1,950 

1,858 


I 


Ex. 
treme 
varia- 
tion. 

Initial 

M^°  i  p?S: 

"®°*    1  square 
inch. 

Final 
com- 
pres- 
sion per 
square 
inch. 

FL  §eea. 

125 

Ft.8ec9.     Lba. 
26.4  ; 

Lbs. 

23  3 

22 

8.5' 

1 

19  3  1 

' 

Remarks. 


Powder  exposed  t4>  moisture 
for  24  hours. 

Powder  exposed  to  beat  for 
24  hours. 

Powder  exposed  tomoistare 
24  hours  and  air-dried  24 
hours. 

Powder  exposed  to  ordina- 
ry conditions. 


The  sample  J,  fine  grain,  except  in  tbe  case  of  the  30grain  charge, 
gave  good  uniformity  of  velocity,  and  the  pressures,  though  higher  than 
those  given  by  the  N,  fine  grain,  sample  for  the  same  velocities,  are  still 
very  moderate. 

The  powder  is  hard  to  explode  with  the  A4  primer,  weight  of  pellet 
.4  grain,  directed  to  be  used  in  future  tests  by  the  commanding  officer, 
Frankford  Arsenal.  The  primer  with  .5  grain  pellet  served  to  explode 
it  without  difficulty  in  the  tests  for  variations  of  temperature.  Exi>o- 
sure  to  mcusture  decreased  the  velocity  of  the  powder  by  over  100  foot 
seconds  with  a  corresponding  reduction  of  pressure. 

The  other  tests  did  not  seem  to  affect  tbe  ballistic  qualities  of  the 
powder. 

The  new  pressure  rifle  having  the  same  barrel  a«  the  new  service 
magazine  rifle,  caliber  .30,  gave  a  Velocity  greater  by  45  feet  than  that 
obtained  in  the  old  pressure  rifle  and  gun  F,  although  the  latter  have  a 
greater  length  of  barrel.  They  have  both,  however,  been  fired  a  large 
number  of  rounds,  and  the  old  pressure  rifle  barrel  shows  signs  of  degra- 
dation, perhaps  due  to  erosion. 

Owing  to  the  limited  amount  of  samples  N,  large  grain,  and  J,  large 
gram,  itwasimpossible  to  carry  out  the  testsforvariationsof  temperature. 
The  samples  were  fired  for  i)ressure  and  velocity  with  thefoUowiugresult : 


NEW  PRESS1 
rge.    1     Projec;t 

[TRE 

RIFLE. 

.30  CALIBER,  NOV] 

EMBER 
Final 

8. 

i 

Powder  cha 

le. 

Mean 

Initial 

^ 

_   _    -^._. 

velocity 
of  bul- 

Ex- 

Mean 

com- 
pres- 

com- 
pres- 

1 
a 

^ 

• 

let  53 

varia- 

sion 

sion 

Remarks. 

Kind. 

is 

Jacket. 

feet 
from 

tion. 

tion. 

per 
square 

per 
square 

s 

Grs. 



Grt. 

muzzle. 

inch. 

inch. 

Ft.  fee. 

Ft.  fee. 

/Y.*fci    Lbs. 

Lbi. 

10 

L<^onard,  N, 

33 

German  '  220 

1,934 

47 

10.7  1  29,000     31.000 

large  grain . 

Bflver.  [ 

10 

34 

...do....|  220 

1.966 

48 

14.0 

31.000     32,500 

j 

10 

....do 

35 

...do 220 

2.020 

42 

13.2 

32. 000     35.  000 

1 

10 

....do 

36 

...do....    220 

1 

2,066 

73 

17.5 

34, 000     37, 000 

Primer  A4  used; 
weight  of  pellet 
0.4  grain. 

10 

Leonard,   J, 

30 

...do....    220 

1,098 

26 

9.5 

33.000  ^  36.000 

1  miss  and  2  hang 

large  grain . 

1 

flres:    primer  ig 
nited,  bat  did  not 
explode  powder. 

10 

....do 

31 

...do... J  220 

2,026 

53 

16.3 

34.000 

38.500 

1  hang-flre.   , 

10 

....do 

32 

...do....i  220 

2,085 

53 

12.3  ;  37.000 

39. 500 

2  miss  and  1  hang 

' 

fire;  primer  ig- 

1 

nited,  bat  did  not  ' 

explode  powder. 

10 

....do 

33 

...do....    220 

1 

2,134 

40 

13.4  139,000     43,000 

2  hang  fires.               1 
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The  uniformity  of  velocity  obtaiBed  with  both  samples  is  excellent. 
The  N,  large  grain,  gives  lower  pressure  for  the  same  velocities. 

The  same  difficulty  was  experienced  with  the  large  grain  as  with  the 
fiue  grain  J  powder  as  regards  exploding  it  with  the  A4  primer;  weight 
of  pellet  0.4*grain. 

For  a  velocity  at  53  feet  from  the  muzzle  of  about  1,960  foot  seconds, 
\re  have  for  the  four  samples  submitted : 


Charge.  {Velocity. 


I  I 

1                                                    I  Qraing.     Ft.  see*. 

N.fiDcgrain I  3?  I        1,»88 

,  N.largepniln 34  [        1,966 

'j.flnegraiq '  29          1.966 

I  J.  large  grain I  30,       1,998 


Pressttre 

per 

square 

inoh. 


Founds. 
81,000 
32,500 
36,000 
30,000 


and  for  a  pressure  of  about  38,000  x>ounds  per  square  inch : 


The  amount  of  the  large  grain  samples  remaining  was  not  sufficient 
to  test  machine  loading.  Sample  N,  fine  grain,  did  not  load  satisfacto- 
rily in  the  ma-chine,  as  the  powder  would  not  flow  freely,  and  distrib- 
uted a  portion  of  the  charge  on  the  machine  head  between  the  sue-, 
cessive  dies.  J,  flue  grain,  loaded  without  difficulty,  the  extreme  varia- 
tion in  weight  of  20  charges  of  42  grains  being  1.1  grains.  In  order  to 
avoid  making  new  dies  a  charge  of  42  grains  had  to  be  taken. 

The  refrigerating  apparatus  was  working  satisfactorily  when  the  tests 
for  variations  of  temperature  were  commenced,  but  afterwards  some 
defects  were  developed  which  are  being  corrected,  and  in  obedience  to 
verbal  instructions  firom  the  commanding  officer,  Frankford  Arsenal, 
the  present  report  is  rendered  at  this  time,  reserving  the  test  for  expos- 
ure to  low  temperatures  for  a  supplementary  report,  to  be  submitted  as  , 
soon  as  practicable. 

Charles  H.  Clark, 

J.  W.  Beit^t,  Captain  of  Ordnance, 

First  Lieutenant^  Ord^mnce  Department^  Recorder. 

Frankford  Arsenal^ 

Philadelphia^  Fa.y  November  13^  1893, 

forwarded  to  the  Chief  of   Ordnance,  U.   S.  Army, 


Respectftdly 
approved. 


J.  P.  Farley, 
Lieutenant- Colonel^  Ordnance  Department^  Commanding, 

in,— Troisdorf  Powder,  .30  Caliber. 

Frankford  Arsenal, 
Philadelphia^  Pa.,  January  25, 1894, 
Sir  :  The  following  report  is  respectfully  submitted  of  tests  made 
vith  sample  of  Troisdorf  powder  received  November  29, 1893,  from  Mr. 
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E.  W.  Groos,  American  ageat.    This  powder  resembles  in  «olor  and 
size  of  grain  the  Troisdorf  powder  previously  reported  upon. 

The  sample  submitted  was  not  sufficient  tor  eomplete  tests,  and  the 
board  has  inconsequence  been  limited  to  those  which  it  thought  of  the 
most  importance.  The  general  character  of  tests  made  corresponded 
with  the  specifications  recently  published  in  the  advertisement  for  bids 
for  smokeless  powders.  The  E4  primer  was  used  throughout  the  tests 
and  there  were  no  missfires  or  hang  fires. 

In  determining  tbe  proper  charge  some  difficulty  was  experienced, 
due  to  the  considerable  variation  in  velocity  (98  foot  seconds)  between 
the  pressure  gun  and  experimental  rifle,  with  the  same  weight  of 
charge.  The  board  was  unable  to  account  satisfactorily  for  this  differ- 
ence, the  two  barrels  corresponding  in  length  and  rifling. 

It  was  finally  decided  to  assume  that  the  pressures  with  this  powder 
were  proportional  to  velocities,  and  to  use  such  charge  with  each  arm 
as  would  give  most  nearly  the  standard  velocity.  Preliminary  firing 
indicated  the  proper  (charges  to  be  34  grains  in  the  pressure  barrel  and 
36  in  the  rifle.  Accompanying  is  a  tabulated  statement  of  the  results, 
together  with  a  summary  (A)  of  the  results  of  exposure  of  the  powder 
to  heat,  moisture,  and  cold. 

As  a  velocity  of  1,968  foot  seconds  was  obtained  with  36  grains  in 
the  rifle,  it  was  assumed  that  the  pressure  was  but  little  in  excess  of 
that  corresponding  to  34  grains  in  tbe  pressure  barrel,  which  gave  a 
velocity  of  1,953  toot  seconds  with  mean  pressure  of  38,000  pounds. 
The  pressures  with  this  powder  are  found  to  be  quite  uniform. 

A  summary  (B)  of  the  record  of  the  lot  of  Troisdorf  powder  received 
in  October,  1892^  has  been  tabulated  and  is  submitted  for  purposes  of 
comparison. 

It  is,  howevei',  difficult  to  draw  conclusions  from  a  comparison  between 
results  obtained  with  this  powder  in  May,  1893,  and  in  Decemberj  1893, 
as  the  former  varied  so  unaccountably,*  and  in  the  latter  the  coaditionjs 
as  to  gun  and  primer  had  changed.  It  is  impossible  to  estimate  the 
allowances  to  be  made  for  these  changes.  The  first  results  obtained 
with  charges  of  35  grains  in  the  T  rifle  (1.990.0  velocity)  correspond 
with  those  of  December  8,  firing  35  grains  in  the  D  rifle,  where  tbe 
velocity  obtained  was  1,995.3  foot  seconds.  In  the  latter  case,  however, 
the  mean  variation  was  much  lower.  The  board  does  not  consider  that 
the  ballistic  data  is  sufficient  to  warrant  a  definite  statement  that  tbe 
powder  has  in  no  degree  deteriorated,  though  this  might  be  inferred 
from  the  uniformity  of  results  obtained  in  the  limited  firing  of  December 
8, 1893  (B). 

That  the  sample  lately  received  difiers  in  ballistic  qualities  from  the 
first  may  be  assumed  from  comparison  of  the  records  of  December  1 
and  December  4  (A),  and  December  8  (B),  both  .with  experimental  rifle 
D,  and  under  similar  conditions  as  to  primer. 

Charles  H.  Clark, 

Captain  of  Ordnance^ 

For  the  Board. 

The  CoM^LrVNDiNa  Officer  Frankford  Arsenal,  Pa. 

*The  record  (Report  Book  10,  p.  449)  does  not  state  whether  or  not  the  same  pri- 
mer was  used  throughout  this  firing,  but  the  report  on  primers,  same  book,  P^^ 
21  and  22,  showB  that  the  firings  of  May  26  and  May  29  were  complicated  with  differ* 
euces  m  primers,  auvUs,  and  vents  (nee  remarks  B), 
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Frankford  Arsenal, 
Philadelphia^  Pa.,  January  26 ^  1894. 
Beapeotfully  forwarded  to  the  Chief  of  Ordnance,  U.  S.  Army. 

The  relief  of  Lieut.  J.  W.  Ben^t  and  assignment  of  Lieut.  C.  L'H. 
Ruggles  as  member  of  the  board  for  the  tests  of  smokeless  powders  has 
occasioned  a  change  in  the  constitution  of  the  board  during  the  pro- 
gress of  tests  herein  reported.  For  reasons  assigned,  the  report  is  not 
as  foil  and  complete  as  desired. 

Oapt  Pitman  states  that  he  will  require  more  time  before  giving  a 
definite  opinion  respecting  the  presence  of  nitrous  acid  fumes  in  this 
powder,  and  that  probably  within  a  week  he  will  be  able  to  report  the 
result  of  certain  tcMits  now  being  made  in  the  chemical  laboratory.  In 
the  meantime  he  states  that  there  is  no  apparent  change  in  the 
sample  of  No.  1  Troisdorf  powder  received  here  September  24, 1892, 
which  ha«  been  kept  in  a  bottle  since  that  time.  He  also  states  that  a 
sample  of  the  lot  marked  Troisdorf  No.  6,  lately  sent  here  by  Mr.  Groos, 
November  24, 1893,  has  been  subjected  to  an  exposure  to  sunlight, 
under  glass,  since  December  20, 1893.  The  average  maximum  tem- 
X>erature,  daily,  was  89.6°  F.  and  minimum  temperature  26.6^  F.  The 
powder  has  lost  1.36  per  cent  in  weight  but  with  no  apparent  change 
in  the  grain. 

Per  oant. 

The  Peyton  glazed  has  lost L65 

The  Peyton  unglazed  has  lost ,  L26 

The  Leonard  '*J"ha8  lost 2.43 

The  Leonard  "N"  has  lost 2.56 

The  Walsrode  has  lost 0.61 

The  Rifleite  has  lost 1.03 

The  New  Wetteren  has  lost 0.99 

J.  P.  Farley, 
LieutetMut'Colonelj  Ordnance  Department,  Commanding. 
(311-C-'94) 
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B.—Ha-ord  of  leats  of  Troitdorf  (old)  smokeless  powder  for  ,50-calibei^  rifle  ai  Frankford 

Arsenal,  Pa, 

[Lot  pnrrhajuMl  in  October.  1892.    Bullet.  German  silver  jacket,  220  grains.    Machineloading  (charges)  : 
Extreme  Asriatiou,  0.6  grain ;  mean  variation,  0.3  grain.] 


Date. 


1803     ) 
MayM*. 

26f:. 
29:- 

29,V- 

May  23  i 
21;. 

23    . 
Dee.     8  | 

8  I. 
1511. 


Gun. 


Powder 
charge 
(weight). 


Shots 
tired. 


Sp.  ex.  rifle  T... 

...do 

...do 

...do 

...do 

l^reaaurc  barrel . 

...do 

...do 

...do 

Sp.  ex.  rifle  D  . . . 
do 


Mean 
velocity 
at  53  feet 

from 
muzzle. 


Oraina. 
35 
35 
35 
35 
36 
35 
35 
85 
30 
34 


r.  I 


No. 
50 
50 
50 
50 
10 
6 
7 
9 
10 
10 
10 


Ft.  §ee*. 
1,090 
1,809 
1,925 
1,938 
2.031 
1,005 
1,953 
1,917 
2,047 
1,957 
1,995.3 


Variation  in  veloc 
ity. 

Initial 
compres- 
sion of 
cylinder 

per 
square 
inch. 

Powder 

pressure 

per 

Extreme.     Heaa. 

square 

inch 

(mean). 

Ft.uet.  1   Ft.9ee§. 

Pounds. 

Pound: 

96  I 
160 
152 
107 

54 


20 

89 

34.8 

16.3 

16.2 

22 

12.6 

24 

16 
5.7 
7.3 


31.500 
32.000 
82,000 
34,000 


32,500 
34.000 
33,000 
40,000 


*  No.  3  primer,  modified  anvil  and  reduced  vent ;  0.4  grain  pellet. 

f  No.  3  primer,  solid  anvil  and  two  0.03"  vents ;  0.4  grain  pellet. 

I  Primer,  regular  composition ;  0.4  grain,  mo<Iified  nnvil  and  reduced  vent. 

6  Primer,  regular  composition;  0.4  grain,  solid  anvil  and  two  0.03"  vents. 

1(50 charges:  Mean,  35.77;  highest,  35.0;  lowest, 35.3. 

iv.— tschirneb  powdeb. 

Fbankfokd  Absenal, 
Philadelphia^  Pa.,  April  16,  1894. 
Proceedings  of  the  Frankford  Arsenal  board  for  the  test  of  smoke- 
less powders: 

The  board  met  from  time  to  time  as  circumstances  permitted  for  the 
purpose  of  examining  and  testing  the  Tschirner  smokeless  (explosive) 
powder,  pursuant  to  the  second  indorsement,  Ordnance  Office,  file  No. 
115-A,  February  12, 1894. 

The  board  finds  that  the  Tschirner  smokeless  powder  is  a  high  explo- 
sive, and  susceptible  of  detonation  by  fulminate  of  mercury.  It  is 
sensitive  to  percussion.  On  account  of  the  physical  form  and  prop- 
erties of  this  explosive  it  is  not,  in  the  opinion  of  the  board,  suitable 
for  use  as  a  smokeless  powder  and  propelling  agent. 

J.  Pitman, 
Captain,  Ordnance  Department,  President 
Charles  H.  Clabk, 
Captain,  Ordnance  Department,  Member. 
Golden  L'H.  Ruggles, 
Firnt  Lieutenant,  Ordnance  Department,  Recorder. 

Fbankfobd  Arsenal, 
Philadelphia,  Pa.,  April  18, 1894. 
Respectfully  forwarded  to  the  Chief  of  Ordnance,  XJ.  S.  Army. 
Approved. 

J.  P.  Farley, 
Lieutenant-Colonel,  Ordnance  Department,  Commanding. 
ORD  94 8 
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v.— Walsbode  Powder,  ^  CALiBKB. 

Fbankford  Arsenal, 
Philadelphia,  Pa.,  May  31,  1894. 
Sib  :  The  board  on  smokeless  powders  has  the  honor  to  submit  here- 
with the  results  of  the  test  of  Walsrode  smokeless  power  for  .30  caliber 
U.  S.  magazine  rifle. 

A  complete  test  could  not  be  made  on  account  of  the  small  amount 
of  powder  received. 

The  required  velocity  of  1,960  foot  seconds  could  not  be  obtained 
without  greatly  exceeding  the  allowed  limit  of  pressure. 

The  charge  of  33  grains  was  fixed  upon  as  the  largest  charge  giving 

a  pressure  within  the  allowed  limits. 

The  mean  variations  in  velocity  with  this  powder  are,  as  a  rule,  high. 

The  special  tests  so  far  as  applied,  developed  no  marked  variations 

from  the  standard  in  either  pressure  or  velocity.    The  stability  test  of 

this  powder  was  satisfactory. 

J.  Pitman, 
Captain,  Ordnance  Department,  President 
Charles  H.  Clabk, 
Captain,  Ordnance  Department,  Member. 
Colden  I/H.  Rugoles, 
First  Lieutenant,  Ordnance  Department,  Recorder. 

The  Commanding  Officer  Fbankford  Arsenal. 

Frankford  Arsenal, 
Philadelphia,  Pa,,  Jwne  6*,  1894. 

Approved  and    respectfully  forwarded  to  the  Chief  of  Ordnance, 
U.  S.  Army. 

J.  P.  Farley, 
Lieutenant  Colonel,  Ordnance  Department,  Commanding. 

(827  A-'94) 
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VI.— Walsbode  Powder,  .45  Calibeb. 

Frankford  Arsenal, 
Philadelphia^  Fa.,  December  26^  1893. 

Sir:  The  board  on  smokeless  powders  appointed  by  post  orders,  23 
and  34,  series  of  1893,  respectfully  submits  the  following  report  upon 
the  sample  of  Walsrode  smokeless  powder  referred  to  it  for  test  by 
second  indorsement  on  letter  of  O.  Hesse,  agent  Wolft*  Company,  Wals- 
rode, Prussia,  to  the  Chief  of  Ordnance,  U.  S.  Army,  Washington,  D. 
C,  dated  November  14, 1893. 

The  sample  submitted  is  for  use  in  the  .45-caliber  service  Springfield 
rifle,  and  is  of  the  flake  variety  and  of  a  light-brown  color.  The  grains 
are  not  very  regular. 

It  was  found  that  30.5  grains  of  this  i)owder  would  fill  our  service 
.45caliber  cartridge  case  to  the  seat  of  the  50G-grain  bullet. 

A  charge  of  30.5  grains  was  fired  in  the  .45-caliber  service  Spring- 
field rifle,  using  the  service  600-grain  bullet  and  the  ordinary  primer 
(0.2  grain  pellet)  for  .45-caliber  cartridges.     . 

The  following  results  were  obtained : 


Number  of  ehot. 


1 
2 
8 
4 
6. 
6. 
7 


Mean 

velocity  at 

53  feet  from 

muzzle. 


Ft.  sees. 

1.270 
1,296 
1.291 
1.266 
1, 290  ! 
1,  278  I 
1.303  ; 
1,257 


Number  of  shot. 


Mean 
I  velocity  at ' 
53feettroui 
muzzle.    , 


9 

Ft.90e8. 
1.238 
1.269 

10 

Mean 

Extreme  variation 

Mean  variation 

1,276 
65 
15.8 

The  uniformity  of  velocity  secured  was  not  satisfactory. 

Mr.  Hesse  having  stated  in  his  letter  that  strong  primers  are  neces- 
sary to  give  the  best  results  with  this  powder,  the  above  test  was 
repeated,  using  the  E/4  primer  (0.4  grain  pellet).  Preliminary  shots 
showed  that  it  would  be  necessary  to  reduce  the  charge  previously  used 
to  keep  down  the  velocity  to  the  limit  desired. 

[Charge,  28.5  grains  Walsrode  powder,  E/4  primer.] 


Number  of  shot. 

Velocity  at 

53  feet  from 

muzzle. 

I 

Number  of  8hot. 

Velocity  at 

53  feet  from 

muzzle. 

1 

Ft.  «ef#. 
1,253 
1,293 
1.282 
1,283 
1.284 
*  1.245 
1,202 
1,284 

9 

Ft.  tea, 

1,291 

*  1.259 

1,277 
48 
14.4 

2 

1  10 

Mean 

Extreme  variation 

Mean  variation 

8 

Trim 

er  pierced. 
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The  service  oharge  of  Da  Pont  black  p6wder  was  fired  in  comparison, 
with  the  following  refiolts: 

[Chaise,  68.3  gratna  Do  Pont  black  powdar,  .45  caliber  primer,  0.2  grain  pellet.] 


Number  of  shot. 

Velocity  at  ll 

53  feet  from  i          Number  of  shot, 
mussle.     1 

Velocity  at 

53  feet  from 

mnsxle. 

Ft.  see: 
1.284 
1,286 
1,27» 
1,276 
1,270 
1.283 
1,277 

8 

It.  uet. 

1,283 
1.273 
1,278 

9 

10 

Mean 

1,27» 
16 
4.1 

Bztreme  variation 

Mean  Tariatlon 

Charges  of  28.5  grains  Walsrode  powder,  E/4  primer,  were  fired  in 
the  .45-caIiber  pressure  barrel  for  velocity  and  pressure,  with  the  follow- 
ing resolts: 


Nomber  of  shot. 


. 

Initial  com- 

Velocity 

pression  of 

Preasnre 

at  53  feet 

pressure 

indicated, 

from 

cylinders 

^i^T" 

maz«lo. 

per  square 
inch. 

Ft.ssea. 

Pounds. 

Pounds. 

1.260 

20,000 

26,000 

1,270 

20.000 

27,600 

1,245 

20,000 

21,000 

1.244 

20,000 

22,000 

1,250 

20,000 

'  27.000 

Mean  Telocity  at  53  feet  fh>m  mussle foot  seoondt..    1,256 

Sxtreme  sanation do 25 

Mean  variation do 8.8 

Mean  preaanre pounds  per  square  inch..  25,000 

The  service  .45-caliber  .2-grain  primer  did  not  act  well  with  the  Wals- 
rode powder  in  the  pressure  barrel,  not  appearing  to  be  strong  enough 
to  explode  the  powder  properly  under  the  particular  conditions. 

Charges  of  68.5  grains  of  standard  Du  Pont  black  powder  fired  in 
the  pressure  rifle  under  the  same  conditions  gave: 


Number  of  shot. 

.Initial  com - 
Velocity  atl  pression  of 
53  feet         pressure 
from      !  cylinders, 
muzzle,     per-square 
1       inch. 

Pressure 

indicated, 

per  square 

Inch. 

Ft.  sees.    \    Pounds. 
1,268  i         ai.  000 

Pounds. 
20,500 
21.500 
22,500 
21,500 
22,500 

1,232 
1.252 
1,259 
1,278 

20,000 
20.000 
20.000 
20.000 

Mean  veloeity  at  53  feet  from  muasle foot  seconds. .    1,258 

Bxtreme  variation do 46 

Mean  variation do 12.1 

Mean  preaanre ponndaper  square  inch....  22,000 
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.The  powder  was  tested  for  moisture  and  heat  in  comparison  with 
the  service  black  powder,  with  the  following  results: 


[Fired  in  .45-caIiber  Sprlufffleld  rifle.    Charge,  28.5  giaina  WaUrode  powder,  E  4  primer, 
exposed  for  24  hours  to  a  temperature  of  180°  F.] 


Powder 


Number  of  shot. 

Mean  ve- 
locity at  53 
feet  from 
muzzle. 

Ifumber  of  shot. 

Mean  ve- 
locity at  63 
feet  from 
muBzle. 

1 

Ft.uca. 
1,382 
1,852 
1,318 
1,344 
1,324 
1,885 

7 

Ft,9ee9. 
Lost. 
1,202 

2 

8 , 

3     .  .                      

Mean 

4 

1,885 
80.5 

5 

Extreme  variation 

Mean  variation 

6 

[Charge,  68.5  grains  Du  Pont  black  iH>wder,  .45-caliber  primer. 

tuieof  180OF.] 


Exposed  for  24  hours  to  a  tempera- 


Number  of  shot. 

Mean  ve- 
locity at  53 
feet  from 
muzzle. 

Number  of  shot. 

Meanve- 

locityat58 

teetfrom 

muBzle. 

Ft.  9ec9. 

1,800 
1,291 
1,203 
1,205 
1,301 
1,204 
1,297 

8 

Ft.  §eo9. 

1,804 
1,807 
1.206 

9 

10 

Mean 

1.208 

16 

4.2 

Extreme  variation 

Mean  variation 

[Charge,  28. 5  grains  Walsrode  powder,  E/4  primer.    Powder  exposed  for  84  hoars  over  water  in  a 

closed  vessel.] 


Number  of  shot. 

Mean  ve- 
locity at  53 
feet  from 
muszle. 

Number  of  shot. 

Mean  ve- 
locity at  63 
feet  from 
muzale. 

1 

Ft,9eei. 

1,364 
1,316 
1,286 
1,267 
1,352 
1,298 
1,800 

8 

Ft.tee». 
1,261 
1,274 
1,301 

2 

g 

3 

10 

4  .       .                                  .     . 

Mean 

5 

1.808 
inft 

6 

Extreme  variation .... 

7 

Mean  variation \           23.  a  I 

1 

[Charge,  68. 5  grains  Du  Pont  black  powder  .45-oaliber  primer. 

water  in  a  closed  vessel.} 


Powder  exposed  for  84  boon  over 


Number  of  shot. 

Mean  ve- 
locity at  63 
feet  from 
muKsle. 

Number  of  shot. 

Mean  ve- 
locity at  58 
feetfhim 
muKZle. 

1 

FL  f  ee«. 

1,260 
1,245 
1,262 
1, 257 
1,265 
1,251 
1,287 

8 

Ft.9ee9. 
1,887 
1,840 

i,aw 

2 

0 

3 

10 

4 

Mean 

5 

1.851 
0.1 

6 

Extreme  variation 

Mean  variation 

7 
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[Fired  in   .45-ealiber  pressure  ride.    Charge, 


ire  ride.    Charge,  28.5  prains  Walsrode  povrder,  £/4  primer.    Fowdei 
:poe6d  for  24  hours  to  a  temperature  of  130°  F.] 


1 

Number  of  shot. 

Mean  ve- 
locity at  53 
feet  from 
muzEle. 

Initial  com- 
pression of 
pressure 
cylinders 

Pounds. 
20.000 
20,000 
20,000 
20,000 
20,000 

Pressure 

indicated 

per  square 

inch. 

1 

1.285 
1,187 
1,297 
1,318 
1,294 

Pounds. 
25,000 
22,000 
26,000 
28,000 
24.000 

2 

3 

4 

5.           ,.   .. 

X«an  veloeitv  at  53  feet  from  mnszle 1,276 

Estrone  variation 


To<4  sesonds. 
276 
131 


Mean  variation. 

Mean  i^eaaare,  pounds  per  square  inch 25, 000 


[Charge,  68.5  ip^ns  Dn  Pont  powder,  .  45-caliber  primer.    Powder  exposed  for  24  hoars  to  a  temper. 

ature  of  130o  i,\] 


Number  of  shot. 

Mean  ve- 
locity at  53 
feet  ftom 
muzzle. 

Initial  com- 
pression of 
pressure 
cylinders 
per  square 
inch. 

Pressure 

indicated 

per  square 

inch. 

1 

Ft  sees. 

1,281 
1,301 
1,308 
1,292 
1,302 

Pounds. 
90,000 
20  0W» 
20,000 
20,000 
20,000 

Pounds. 
28,500 
23,500 
25,000 
25,000 
24.500 

2 

3 

4 

'  5 

Footsssondi, 

Mean  rclocity  at  53  feet  from  muzzle » 1,297 

Sxtreme  varia  t  i«  i  n 27 

Mean  variation 8.3 

Mean  prcsaore,  i>oands  per  square  inch 24,600 

[Charge,  28. 5  grains  Walsrodo  powder,  E/4  primer.   Powder  exposed  for  24  hours  over  water  in  a 

Closed  vessel.] 


Number  of  shot. 

Mean  ve- 

Ioci^at53 

feet  from 

muzzle. 

Initial  corn- 
pressure 
cylinders 
per  square 
inch. 

Pressure 

indicated 

per  square 

inch. 

X 

Ft.  sees. 
1,278 
1,230 
1,258 
1,270 
1,221 

Pounds.   1   Pounds. 

2 

3 

4 

6 

Mean  velocitT  at  53  feet  from  muzzle 

£xtmne  variation 

Mean  variation 

Meanpreaanre,  pounds  per  square  inch  . 


Foot  seconds. 

1,253 

67 

18.6 

....    21.500 
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[ChATge  66.5  sTtdnnDuPoBt  black  pow(l«r-;-45  cal.  primer  exposed 
for  twenty-four  hours  over  water  in  a  cloaed  reaaeLI 


Number  of  abot. 


Mean 

TOlOCitj 

at  53  feet 

from 
muzzle. 


Initial     I 

pressure  |  n»rmntt»w*> 
cylinder.  ,  ^^^ 
per  sauare  i 
inch. 


Fl.»ec9. 

rounds. 

1.276 

20.000 

1,272 

20,1100 

1,368 

20,000 

1,360 

20,000 

1,277 

20,UU0 

Pounds. 
22,500 

21,500 
21,500 
21,000 
22,500 


I  relodtyatSS  feet  from  muzzle footaeconda..    1,271 

Extreme  yariatioD do 1 

Mean  variation do. ...  6. 2 

Mean  preasare  per  square  inch pounds..  22,000 

Six  loaded  .45  caliber  cartridges,  haviog:  a  charge  of  32  grains  Wals- 
rode  powder  and  a  405  grain  bullet  and  a  primer  strengthened  with 
one-fifth  grain  black  powder  furnished  by  Mr.  Hesse  at  the  same  time 
as  the  powder,  were  fired  with  the  following  result: 


1 

Xnmber  of  shot. 

Velocity    ' 
,    at  5a  feet 
I       from 
t     muzzle. 

1 

Ft.  sect, 
1.366 
1,391 
1,311 
1,318 
1,377 
...        1.341 

? 

a 

4 

5 

6.. 

Mean 

Extreme  variation. . . 
Mean  variation 

1.350 
80 

-1             ^» 

The  powder  was  tried  in  the  ordinary  loading  machine  for  .45  caliber 
cartridges,  but  would  not  discharge  properly.  In  the  improved 
machine  for  loading  .30  caliber  cartridges  the  results  were  better,  but 
a  great  many  of  the  powder  grains  adhered  to  the  hole  in  charger  and 
discharged  also  to  the  funnels  of  the  loading  dies.  The  greatest  varia- 
tion in  25  measured  charges  was  1.3  grains. 

BEMABKS. 

Primer. — ^The  E  4  primer  gives  a  considerable  increase  in  velocity 
and  seems  to  give  no  improvement  in  uniformity  of  velocity.  With 
this  primer  28.5  grains  of  powder  gives  the  same  velocity  as  30.5 
grains  when  the  ordinary  .45  caliber  primer  is  used.  The  latter  charge 
fills  the  case  to  the  seat  of  the  bullet. 

Velocity. — The  two  charges  previously  mentioned,  using  the  appro- 
priate primer,  give  the  standard  velocity  required.  The  uniformity  of 
velocity  obtained  in  the  rifle  was  much  inferior  to  that  given  by  the 
service  charge  of  black  jwwder. 

Pressure. — The  pressure'reeorded  with  the  strongest  primer  used  was 
not  greatly  in  excess  of  that  of  the  service  charge  of  black  powder. 

JBffect  of  heat  and  moisture. — The  results  indicate  that  the  Walsrode 
and  black  powders  are  affected  very  similarly  by  heat  and  moisture. 
The  uniformity  of  velocity  of  the  latter  is  much  superior  to  that  of  the 
former  under  these  tests  as  also  under  normal  conditions. 
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Machine  loading. — The  Walsrode  powder  does  not  seem  to  be  well 
adapted  for  machine  loading. 

Owing  to  the  limited  quantity  of  the  sample  furnished  it  was  impos- 
sible to  make  a  proper  accuracy  test.  For  the  same  reason  other 
standard  tests  were  omitted. 

Charles  H.  Clark, 
Captain^  Ordnance  Department. 
J.  W.  Ben^t, 

First  lAentenantj  Ordnance  Department^  Recorder. 
The  Commanding  Officer,  Frankford  Arsenal. 

Fbankford  Arsenal, 
Philadelphia,  Pa.y  December  27, 1893. 
Respectfully  forwarded  to  the  Chief  of  Ordnance,  TJ.  S.  Army. 
It  is  a  well-recognized  fact  that  variations  in  pressures  with  nitro- 
compounds are  liot  of  infrequent  occurrence  and  that  these  conditions 
are  inexplicable  in  nature.    For  this  reason  I  should  anticipate  that 
^eat  trouble  would  result  in  service  by  a  change  from  black  to  smoke- 
less x>owders  for  the  Springfield  rifle.    The  cam  seat  is  simply  calcu- 
lated to  resist  the  moderate  and  uniform  pressures  due  to  70  grains  of 
black  i>owder,  but  if  once  indented  and  the  breechblock  space  increased 
thereby,  the  cartridge  is  inadequately  supported.    This  was  forcibly 
illustrated  when  the  Springfield  caliber  ,30  experimental  rifle  was 
employed,  although  of  course  the  defect  of  the  system  should  be  more 
pronounced  in  that  caliber  than  in  the  caliber  .45  rifle. 

J.  P.  Farley, 
Lieutenant-Colonel,  Ordnance  Department,  Commanding. 
(6269  B-93) 


VII. — RiFLEiTE  Powder,  .45  Caliber. 

Frankford  Arsenal, 
Philadelphia,  Pa.,  December  15, 1893. 

Sir:  The  board  on  smokeless  powders,  appointed  by  Post  Orders  33 
and  34,  series  of  1893,  respectfully  submits  the  following  report  of  tests 
of  .45  caliber  rifleite,  made  in  obedience  to  first  indorsement  on  letter 
of  L.  G.  Duff  Grant,  secretary  Smokeless  Powder  Company,  Limited, 
London,  England,  to  Commanding  OfiScer  Frankford  Arsenal,  dated 
London,  November  18, 1893. 

Two  packages  of  cartridges  for  the  .45  caliber  Springfield  rifle,  pre- 
pared by  the  Smokeless  Powder  Company,  were  receiv^. 

The  following  results  were  obtained : 

[.45  caliber  rifleite  cartridges.    Charge  unknown.    Five-hundred  grain  bullet] 


Number  of  t»faot. 

Velocity 
at  53  feet 

from 
muszle. 

• 
\ 

Ft.  tees, 

1,225 
1,230 
1,224 
1,231 
1.238 
1,246 

2 

3 

4 

5 

6 

Mean 

1.231 

22 

6 

Sxtrouio  variation 

Moan  variation 
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[.45  caliber  oartndgea  loaded  with  aerTioe  black  powder  (Da  Pont).] 


Xamber  oi  shot. 

Velocity  at 

53  feet  from 

mnssle. 

Ft.  tees, 
1,280 
1,268 
1,260 
1,265 
1,267 
1.260 

Hean 

1.268 

20 

3.8 

Extreme  variation 

llTean  Tariation 

The  powder,  wads,  and  primers  were  removed  from  five  of  the  car- 
tridges and  loaded  into  cartridge  cases  prepared  for  pressures.  The 
weight  of  charge  was  tbund  to  be  27  grains;  three  wads  were  used. 

The  pressure  cartridges  were  fired  in  the  .45-caliber  pressure  rifle 
with  the  following  result: 


Xumber  of  shot. 

Velocity  at 

53  feet  from 

mnxsle. 

I 

Ft.aecM. 

1,178 
1,210 
1,157 

2 

3 

4 • 

1,210 

5 

1.207 

Initial  com 

preaaion  of 

Pressure 

pressure 

indicated 

cylinders 

per  sauare 
incn. 

perdquare 
inch.. 

Pounds. 

Pounds. 

20.000 

25.500 

20,000 

24,500 

20,000 

20.500 

20,000 

24.500 

20,000 

24.000 

Foot  seconds. 

Mean  Telocity  at  53  feet  fhnu  mnesle 1,192 

Extrem  e  variation 5  J 

Mean  variation 2C 

Mean  press ure,  pounds  per  sq uare  inch 24. 000 

The  service  charge  of  black  powder  (68.5  grains)  fired  in  the  pressure 
rifle  under  the  same  conditions  gave: 


Number  of  sbot. 


Velocity  at 
53  feet  from 
I    muzzle. 


Ft.  sees, 
1,268 
1,232 
1.2S2 
1,259 
1,278 


Initial  com- 

pression of 

Pressure 

pressure 

indicated 

cylinders 

•"'toX" 

per  square 

inch. 

Pounds. 

Pounds. 

20.000 

20,500 

20.000 

21,500 

20.000 

22,600 

20,000 

21.500 

20,000 

22,500 

Footssetmds. 

Mean  velocity  at  63  foot  firom  mnszle , 1.258 

Extreme  variation 46 

Mean  variation .■'. 12.1 

Mean  pressore  pounds  per  sqnare  inch 22,000 
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A  charge  of  72  grains  of  black  powder  (0.4inch  compression),  the 
greatest  charge  that  conld  be  loaded  into  the  case  without  unduly 
crushing  the  x)0wdery  was  fired  in  the  pressure  rifle  with  the  following 
result: 


Number  of  shot. 

Velocity  at 

63  feet  from 

moxzle. 

Initial  com- 
preaaion  of 
preaenre 
cylindera 
per  aquare 
inch. 

Preamre 
Indicated 

peraqoare 

1     inch. 

1 

1,864 
1,833 
1,333 
1,334 
1.334 

Pounds. 
20,000 
20,000 
20,000 
20,000 
20,000 

Pomids. 
25,000 
24,500 
25,500 
25,500 
24,500 

2 

8 

4 

5 

Foot  seeonds. 

Maan  Telori^  at  53  feet  from  mucsle 1,340 

Extreme  variation 31 

Mean  variation 10 

Mean  preaanre,  pounda  per  aquare  inch 25,000 

The  cartridges  received  gave  less  velocity  than  is  required  in  the  .45 
caliber  Sprin^eld  rifle.  It  is  probable  by  increasing  the  charge  that 
a  suitable  velocity  could  be  obtained  without  an  excessive  pressure. 
More  powder  would  be  required  to  determine  this. 

Charles  H.  Clark, 

Captain  of  Ordnance. 
J.  W.  BenAt, 

First  Lieutenant^  Ordnance  Department^  Recorder. 
The  C0MMANDIN&  Officer,  Prankford  Arsenal. 

Frankford  Arsenal^ 
Philadelphia^  Pa.y  December  26,  1S93. 

BespectfuUy  forwarded  to  the  Chief  of  Ordnance  U.  S.  Army. 

It  appears  that  a  mean  velocity  of  not  more  than  1,192  foot  seconds 
at  53  feet  from  the  muzzle  was  realized  with  the  rifleite  from  the  .45 
caliber  rifle,  as  against  1,258  foot  seconds,  with  the  black  powder,  whilst 
the  pressures  were  10  per  cent  greater  with  the  former  powder  than 
with  the  latter. 

The  board  states  that  <'  It  is  probable  by  increasing  the  charge  that 
a  suitable  velocity  could  be  obtained  without  an  excessive  pressure," 
but  presumably  a  greater  pressure  than  24,000  pounds  per  square  inch 
would  result — say  at  least  26,000  x>ounds. 

The  limit  specified  for  the  black-powder  pressure  per  square  inch  in 
our  contracts  is  30,000  pounds  when  employing  the  Bodman  gauge, 
which  is  equivalent  to  22,000  pounds  per  square  inch  with  the  crusher 
gauge.  The  effort,  therefore,  must  be  to  keep  down  the  pressures  to 
this  latter  figure,  and  jpowders  not  fulfilling  this  condition  will  not  be 
acceptable  for  our  Springfield  rifle,  an  arm  not  well  calculated  to  resist 
in  its  cam  seat  a  pressure  due  to  the  employment  of  80  grains  of  black 
powder  when  the  500grain  bullet  is  used. 

J.  P.  Parley, 
Lieut,  CoL,  OrdAMince  Department.  Commanding. 

(187  E-93) 
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^PORT  OF  TESTS  OF  SMOKELESS  POWDERS  FOR  SMALL  ARMS  AND 
CAXXON'  AT  THE  CHEMICAL  LABORATORY,  FRANK  FORD  ARSENAL, 
FENNSYLVANIA. 

Chemical  Laboratory, 
Frankford  Arsenalj  Fa.^  August  31j  1894, 
Sir:  I  have  the  honor  to  submit  the  following  report  for  the  year 
ding  Jnnei30, 1894,  of  the  principal  operations  at  the  ehemical  labora- 
ry  established  at  Frankford  Arsenal,  for  the  purpose  of  investigation 
high  explosives  and  smokeless  powders. 

Many  varieties  of  smokeless  powder  have  been  obtained  both  of  for- 
^  and  domestic  manufacture.  Some  of  them  have  been  analyzed 
d  most  have  been  subjected  to  various  tests,  to  ascertain  if  they  were 
itable  for  use  in  service.  Investigations  have  been  made  with  regard 
t^eir  probable  keeping  qualities,  as  indicated  by  the  stability  test, 
nearly  every  case  where  the  results  obtained  were  not  satisfiEictory, 
e  i)owders  have  eventually  shown  signs  of  decomposition  by  the 
^pearance  of  red  iumes  of  nitrogen -tetroxide. 

The  time  has  been  too  short  to  determine  positively  with  reference 
the  permanent  stability  of  those  powders,  which  at  present  appear  i)er- 
5tly  stable. 

For  the  purpose  of  examining  and  inspecting  x)owders,  especially 
ose  delivered  under  contract,  a  series  of  tests  have  been  deter- 
ined  on. 

As  some  method  of  obtaining  low  temperatures  was  desired,  an 
paratus  was  constructed  from  a  magazine  sketch  of  ^^Gailetet's 
yogen."  This  at  first  did  not  prove  very  satisfactory,  but  after  sev- 
al.  modifications  worked  much  better;  the  required  temperature  was 
)re  easily  obtained  and  held,  and  the  amount  of  liquefied  carbon 
c^ide  used  was  greatly  red.uced.  At  present  about  5  pounds  are 
quired  to  maintain  a  temperature  of  ^40<=^  F.  for  six  hours.  The^eater 
^rtion  of  this  is  used  to  reduce  the  cooling  chamber  to  the  proper  tem- 
iratnre.  Comparatively  little  more  is  ne^ed  to  hold  the  same  during 
e  test. 

A  short  trial  was  made  to  ascertain  the  effect  of  sunlight  on  a  few  of 
e  two  general  classes  of  smokeless  powders,  i.  e.,  those  containing 
troglycerin  and  those  in  which  this  substance  does  not  enter. 
The  results  of  flashing  representatives  of  these  two  classes  of  pow- 
ers on  polished  steel  plates,  and  allowing  the  residue  to  remain  for 
irying  lengths  of  time,  has  been  investigated  to  a  slight  extent. 
Other  examinations  for  the  purpose  of  ascertaining  the  various  quali- 
es  of  smokeless  powders  have  been  cx)mmenced,  but  have  not  snffi- 
ently  progressed  to  be  of  any  value. 
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The  following  samples  of  high  explosives  and  smokeless  powders 
been  received: 


Walsrode  gun  cotton. 
Tschimer. 


UIOH  EXPI.08IVKS. 

Emmensite. 

SMOKBLRBS  POWDERS  FOR  CANNON. 


Qemian  (cubical),  8-inch  rifle. 
Leonard,  N..  ^^,  United  States. 
Troisdorf,  II,  Germany. 
Cordite  (Armstrong's  K.  F.  gun). 


B.  N.  124nch  rifle  (French). 
Xieonard,  N.,  {,  United  States. 
iVoisdorf,  III,  Germany. 


SMOKKLK88  l*OWDXRS  FOR  SMALL  ARMS. 


Wetteren,  Belgium. 

New  Wetteren,  BelKium. 

Cannonite,  England. 

Rifleite.  caliber  .30,  England. 

New  rineite,  caliber  .45,  England. 

8.  R.,  caliber  .45,  England. 

S.  v.,  revolver,  England. 

B.N.F.,  France.      , 

Troisdorf,  I,  Germany. 

New  Troisdorf  (VI),  Germany. 

Walsrode,  caliber  .45,  Germany. 

New  Walsrode,  caliber  .30,  Germany. 

Swiss,  Switzerland. 


Axtell,  Nos.  1, 2. 3,  United  States. 
DuPont,  United  States. 
Hor^,  United  States. 
Leonard,  J.,  United  States. 
Leonard,  N.,  United  States. 
Leonard,  J.  (fine),  United  States. 
Leonard,  N.  (small),  United  States. 
Peyton,  United  States. 
Peyton,  glazed,  United  States. 
Peyton,  unglazed,  United  States. 
Waltereck,  United  States. 
Weidig,  United  States. 


In  order  to  e!^amine  more  uniformly  the  powders  received  under  con- 
tracty  certain  laboratory  tests  were  determined  upon,  viz :  Exx>08nre  to 
heat  130°  F.,  cold  — 40^  F.,  air  saturated  with  moisture.  To  the  samev 
and  afterwards  exposed  to  tlie  air ;  air  exposure  and  stability.  The  spe- 
cific gravity,  gravimetric  density,  granulation,  residue  from  flashing, 
temperature  of  Ignition  are  determined,  and  lately  the  heating  effect  on 
the  barrel. 

In  applying  these  tests  the  following  general  method  is  employed: — 

A  sample  of  the  powder  (about  65  grams),  placed  in  a  tared  glass- 
stoppered  weighing  bottle,  is  carefully  weighed,  transferred  to  the 
proper  vessel,  exposed  to  the  test,  returned  to  the  weighing  bottle,  and 
when  the  latter  has  attained  the  atmospheric  temperature,  the  whole  is 
reweighed.  The  change  of  weight  is  calculated  in  x)ercentages  of  the 
original  weight  of  sample.  The  powder  remains  in  closed  vessels  until 
loaded  by  hand  in  the  cartridge  cases. 

When  loaded  cartridges  are  subjected  (10  for  velocity  and  5  for  pres- 
sure) to  heat  or  cold,  at  the  conclusion  of  the  exposure  they  are  trans- 
ferred to  a  closed  felt-lined  vessel,  taken  to  the  proof  house  and  placed 
as  soon  as  possible  in  the  chamber  of  the  rifle  by  means  of  a  pai^  of 
wooden  tongs. 

When  the  test  cartridges  are  loaded,  a  duplicate  set  is  prepared  for 
firing  at  the  same  time  to  establish  a  standard. 

Heat  test — The  sample  in  an  open  metallic  box  about  3 J  inches  in 
diameter,  2  inches  deep,  and  provided  with  a  bottom  of  fine  wire  gauze, 
is  placed  in  a  water-jacketed  drying  oven,  where  it  is  exposed  for 
twenty-four  hours  to  a  temperature  of  130°  F. 

Fifteen  cartridges  are  treated  in  a  similar  manner,  except  that  the 
change  of  weight  is  not  noted. 

Cold  test — The  object  of  this  test  is  to  ascertain  whether  exiK)8nre  to 
low  temperature  (not  to  exceed  — 40oF.)  has  any  permanent  effect  on  the 
X)owder,  and,  in  the  case  of  loaded  cartridges,  the  ballistic  results  from 
firing  while  the  powder  has  as  nearly  as  possible  the  above  tem{>era- 
ture.    The  times  of  exposure  are  four  periods  of  six  hours  each.    The 
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powders  are  placed  in  closed  metallic  boxes.  Fifteen  loaded  cartridges 
are  exposed  for  the  same  length  of  time. 

The  apparatus  used  is  a  "Cailletet's  Cryogen  "  in  a  somewhat  modi- 
fled  form.  The  available  space  is  cylindrical,  4  iuches  in  diameter  and 
6^  inches  high. 

The  reduction  of  temperature  is  obtained  by  means  of  liquefied  car- 
bon dioxide.    A  temperature  of — 70^  F.  has  been  obtained. 

Moisture  test — The  sample  in  boxes,  similar  to  those  used  in  the 
heat  test  (4^  iuches  diameter,  1^  iuches  deep),  is  placed  in  a  closed 
double  box  on  a  false  bottom  of  wire  gauze,  beneath  which  is  a  shallow 
pan  containing  water.  A  maximum  and  minimum  thermometer  is 
hung  near  the  sample.  Time  of  exposure,  twenty -four  hours.  Fifteen 
cartridges  are  exposed  in  like  manner  for  one  week. 

Moisture  and  air  exposure. — Another  sample,  after  having  been 
treated  as  above  and  weighed,  is  spread  out  on  a  glass  plate  and 
covered  in  such  a  manner  as  to  allow  free  circulation  of  the  air  and  to 
protect  it  from  dust.  Times  of  exposure  to  moisture  and  air,  twenty- 
four  hours  each.  During  the  latter  portion  of  the  test  several  read- 
ings of  the  wet  and  dry  bulb  thermometers  are  taken. 

Air  exposure. — Same  as  the  latter  portion  of  the  preceding  test. 

Stability  test. — About  one  gram  of  the  powder  is  exposed  to  a  tem- 
perature of  65.50  C.  (150O  F.)  in  a  closed  test  tube  containing  a  piece  of 
potassium  iodide  starch  paper.  At  least  fifteen  minutes  should  elapse 
before  the  slightest  trace  of  discoloration  of  the  paper  appears. 

The  formula  for  the  pai)er  used  is  that  mentioned  in  Lieut.  Walke's 
"  Lectures  on  explosives,"  viz:  Dry  white  starch,  45  grains;  water,  8^ 
ounces:  potassium  iodide,  15  grains;  water,  8 J  ounces. 

Flash  or  rmdi/e.— One  gram  of  the  powder  is  flashed  by  means  of  a 
burning  glass  on  a  weighed  glass  plate  (2  by  2  inches)  placed  on 
a  clean  sheet  of  glazed  paper,  in  order  to  collect  the  flocculent  residue; 
this  latter  is  returned  to  the  glass,  which,  when  suflBciently  cool,  is 
reweighed  and  the  increase  calculated  to  percentage  of  the  powder 
taken. 

Temperature  of  ignition. — The  object  of  this  test  is  to  ascertain  the 
length  of  time  and  the  temperature  required  to  ignite  or  explode 
a  single  grain  of  the  powder  when  placed  in  contact  with  a  copper  sur- 
face heated  to  a  known  temperature  (about  150o  C.  to  275^)  (302o  to 
5270  F.). 

The  apparatus  consists  of  two  similar  copper  vessels  terminating  in 
a  very  thin  copper  tube  closed  at  the  lower  end  and  floating  in  a 
paraffine  bath.  Into  one  tube  is  dropped  the  grain  of  powder,  while  in 
the  other  is  placed  the  bulb  of  a  thermometer  so  as  to  just  touch  the 
bottom.  The  temperature  is  noted,  and  the  length  of  time  elapsing 
before  explosion  is  taken  by  means  of  a  stop  watch. 

Specific  gravity. — Is  taken  by  means  of  a  mercury  densimeter,  200 
grains  being  used  for  smokeless  and  3,000  grains  for  black  powder. 
The  density  is  determined  from  the  formula 

D=   -^  ^- 
^    P-P'+a 

D=density  of  powder. 

P= weight  of  bulb  filled  with  mercury. 

P'=s weight  of  bulb  with  mercury  and  powder. 

a=weight  of  powder  taken. 

d=density  of  mercury  corrected  for  temperature. 
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Gravimetric  defisity. — ts  determined  by  means  of  a  Dupont  gravime- 
ter,  by  means  of  which  the  weight  of  a  cubic  foot  of  powder  in  ounces 
is  read  directly  from  the  beam. 

The  vase  has  a  capacity  of  5,000  grains  of  water,  or  0.01143  cubic  feet. 
If  water  is  taken  as  1,000  the  gravimetric  density  will  be  expressed  in 
whole  numbers;  if  as  1,  then  as  a  decimal  fraction. 

Sieve  test, — Six  sieves  are  so  arranged  vertically  as  to  leave  between 
their  meshes  about  1  inch  space,  with  the  size  of  hole  decreasing 
downward.  The  holes  are  circular,  having  about  the  following  diame- 
ters: 0.10,  0.09,  0.08,  0.07,  0.06,  and  0.03  inch. 

Twenty-five  grams  of  powder  are  placed  on  the  upper  sieve  and 
the  whole  system  given  a  horizontal  motion.  All  powders  remaining 
on  or  in  a  particular  sieve,  are  designated  -f  the  size  of  mesh ;  all  pass- 
ing through  the  lower  sieve  as,  — 0.03,  or  dust,  as  the  case  may  be. 

The  weights  of  these  portions  are  calculated  to  percentages  of  the 
original  weight  of  powder  taken. 

Heating  of  barrel. — The  temperature  of  the  barrel  of  the  rifle  is  taken 
by  means  of  a  thermometer  placed  in  the  bore.  Twenty-five  rounds  are 
fired  in  about  one  minute.  (The  case  from  the  last  round  is  retained 
in  the  chamber.)  A  maximum  thermometer  is  lowered  into  the  bore 
so  that  the  bulb  is  about  opposite  the  position  occupied  by  the  bullet 
in  the  loaded  cartridge.  The  muzzle  is  closed  by  means  of  a  cork 
through  which  passes  the  wire  supporting  the  thermometer;  after  a 
few  minutes  the  latter  is  removed  and  temperature  noted,  as  is  also  the 
time  required  to  fire  the  26  rounds. 

The  following  powders  have  been  more  particularly  examined 

GEBHAN  SMOKELESS  POWDER. 

The  sample  was  received  from  Sandy  Hook  Proving  Ground  (Sep- 
tember 16, 1893),  where  it  is  used  in  the  8-inch  B.  L.  rifle. 

The  surface  of  the  grains  appear  to  have  been  covered  with  graphite. 
Two  of  the  opposite  surfaces  are  smooth,  two  others  diagonally  striated, 
and  on  the  remaining  two  the  striae  are  in  some  cases  parallel  to  the 
edge,  but  generally  diagonal. 

The  color  of  the  cross  section  is  dark,  but  in  thin  sections  it  is  trans- 
lucent and  of  a  horn-like  appearance,  showing  a  definite  line  at  about 
the  middle  of  the  grain  and  parallel  to  the  smooth  surfaces. 

On  bending  a  thin  section  along  this  line  a  clean  break  is  obtained, 
which  is  not  the  case  when  bent  at  right  angles  to  this  line.  This  would 
indicate  that  the  grain  was  formed  finally  from  two  sheets. 

The  composition  is  soft  enough  to  be  indented  by  the  finger  nail  and 
has  a  specific  gravity  of  1.628. 

Granulation  about  279  pieces  per  pound.  The  average  weight  (40 
pieces)  per  piece  was  1.027  grains,  and  the  form  very  nearly  that  of  a 
cube,  as  the  dimensions  were  0.398  by  0.388  by  0.400  inch. 

A  residue  of  IfVo  P^r  cent  remained  after  flashing  on  a  glass  plate. 

The  following  changes  of  weight  were  noted  after  submitting  the  pow- 
der to  the  following  tests: 

To  a  temperature  of  130°  F.  for  twenty-four  hours,  lost  0.7577  per 
cent. 

To  a  saturated  atmosphere  for  twenty-four  hours,  gained  0.2577  per 
cent. 

To  a  temperature  of  -40°  F.  for  twenty -four  hours,  lost  0.1675  per 
cent. 

(Four  periods  of  six  hours  each.) 

In  none  of  the  above  tests  was  any  indication  of  the  exudation  of 
nitroglycerin  noted. 
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TROISDORF   I. 

On  September  24, 1892,  about  112  pounds  of  this  powder  was  received 
cm  the  Rhenische-WestphalischeSprengstoffgesellschaft,  Cologne 
i  the  Rhine,  for  use  in  the  .30  caliber  ritie. 

The  surface  of  the  grains  is  covered  with  graphite,  and  the  cross 
action  is  of  a  light  color.  The  composition  is  too  hard  to  be  indented 
ith  the  finger  nail. 

The  grains  are  essentially  in  the  form  of  square  plates,  having  an 
verage  surface  of  .00  by  .06  inch,  and  a  thickness  about  .013  inch, 
'he  edges  are  somewhat  ragged  and  turned  up  on  one  side.  Some  of 
be  grains  are  rectangular,  measuring  .111  by  .058  inch. 
The  following  percentage  of  various  sized  grains  was  obtained  by 
ifting: 

+  08  -  0.022  per  cent,  +  07  -  0.858,  -f  06  -  61.82  per  cent,  +  63 
-37.30  per  cent. 

The  average  granulation  is  460,925  pieces  per  pound. 
Specific  gravity,  1.552. 
Gravimetric  density,  680. 

A  residue  of  10^  per  cent  remained  after  flashing  the  powder  on  a 
lass  plate. 

With  the  U.  S.  magazine  rifle,  caliber  .30,  a  charge  of  35  grains  and 
220-grain  German-silver  jacketed  bullet,  a  mean  velocity  of  1,971  foot 
K^nds  was  obtained,  with  a  maximum  variation  of  48  foot  seconds 
)d  a  mean  variation  of  15,76  foot  seconds. 

The'pressure  obtained  with  a  similar  charge  was  40,325  pounds  per 
luareinch;  the  copper  having  had  an  initial  compression  of  32,900 
3unds  per  square  inch,  a  strong  primer  was  necessary  to  insure  ignition. 
Heating  the  powder  to  a  temperature  of  130^  F.  for  twenty-four  hours 
lused  a  loss  of  1.292  per  cent  in  weight.  Exposure  to  an  atmosphere 
ituratf^d  with  moisture  for  twenty-four  hours  caused  the  powder  to 
t)sorb  1.64  per  cent  of  its  original  weight. 

The  powder  is  stable  according  to  the  test  as  the  iodide  of  potas- 
um — starch  paper  was  not  discolored  after  an  exposure  of  more  than 
1  hour. 

NEW  WETTEREN. 

On  October  18, 1893,  500  pounds  of  this  powder  was  received  from 
oopal  &  Cie.,  Belgium,  through  Messrs.  Du  Pont  &  Co.,  for  use  in  the 
0-caliber  rifle. 

The  color  of  the  grains  varies  from  a  light  gray  to  brown,  the  surface 
iving  a  slightly  glazed  appearance. 

When  first  exposed  to  the  air  a  distinct  odor  is  noticeable. 
The  general  form  of  grain  is  that  of  a  square  plate  with  the  edges 
ore  or  less  roughened  as  if  cut  with  a  dull  instrument.  The  dimen- 
ons  are  about  .06  by  .08  inch,  having  a  thickness  of  from  .014  to  .018 
ich.  A  few  grains  are  twice  or  three  times  the  average  length,  having 
arks  where  the  grains  should  have  been  separated. 
The  following  percentage  of  the  various  sized  grains  was  obtained  by 
fting: 

4- 10-0.048  per  cent,  -f  09-  0.098  per  cent,  +  08-  1.063  per  cent, 
07-  39.122  per  cent,  +  06-  51.558  per  cent,  +03-  8.091-  03—  0.020 
.»r  cent— slight  amount  of  dust. 

The  average  granulation  was  339,329  pieces  per  pound. 
Specific  gravity,  1.5075. 
Gravimetric  density,  706.5. 
OED  94 ^9 
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A  residue  of  5  per  cent  was  left  after  flashing  on  a  glass  plate.  With 
the  Springfield  experimental  rifle,  caliber  .30,  a  220-grain  German-sil- 
ver jacketed  ballet  and  a  charge  of  35  grains,  a  velocity  (53)  of  1,917 
foot  seconds  was  obtained  and  a  pressure  of  49,000  pounds  per  square 
inch. 

The  iK)wder  subjected  to  the  heat  test  (130°  F.)  lost  0.849  per  cent  in 
weight,  gained  40  feet  in  velocity  (53),  and  some  3,500  pounds  per 
square  inch  in  pressure.  A  gain  of  55  feet  in  velocity  (53)  was  obtained 
when  cartridges  having  a  temperature  of  130^  F.  were  flred. 

Exposed  to  moisture  the  powder  gained  1.444  per  cent  in  weight, 
lost  63  feet  in  velocity  and  1,500  ])ound8  per  square  inch  in  pressure. 
Exposed  to  moisture  and  dried  in  the  air  lost  0.322  per  cent^  a  slight 
gain  in  velocity;  pressure  not  changed.  Exposed  to  cold  ( — 40^  F.) 
lost 0.0244  percent  in  weight,  35  feet  in  velocity,  and  1,500  pounds  per 
square  inch  in  pressure.  Fired  at  a  temperature  of  nearly  — 40^  F.  the 
loss  in  velocity  (53)  was  79  feet. 

The  powder  was  heated  for  more  than  an  hour  without  affecting  the 
iodide  of  potassium-starch  paper. 

LEONABD,  N,  fe* 

This  powder  was  received  July,  1893,  from  Sandy  Hook,  where  it  had 
been  used  in  the  3.2-inch  rifle. 

With  a  projectile  weighing  13^  pounds,  and  a  charge  of  2  pounds  3} 
ounces,  2,257  feet  velocity,  and  a  pressure  of  36,50u  pounds  per  square 
inch  were  obtained. 

The  grains  are  of  a  dark  lemon  color,  have  a  strong  oily  odor,  and  are 
tubular  in  shape. 

•  The  lengthsrangefrom  0.508  to  0.560  inch,  and  the  diameters  from  0.321 
to  0.685  inch.  Diameter  of  hole  about  0.14  inch.  Many  of  the  cylinders 
are  flattened  owing  to  the  soft  oily  composition  of  the  powder. 

Weight  of  a  single  piece  1.23  grams  (average  of  30).  Specific  gravity, 
1.030.     Granulation,  about  3G8  pieces  per  x^ound. 

A  residue  of  3^  per  cent  remained  after  flashing. 

On  exposure  to  a  temperature  of  130°  F.  for  twenty-four  hours  caused 
a  loss  of  0.346  per  cent,  with  very  slight  oily  exudation. 

PEYTON  POWDER. 

This  i>owder  was  received  from  the  California  Powder  Company,  under 
contract,  dated  December  18, 1893,  and  was  delivered  at  this  arsenal 
in  lots,  as  follows: 


Lot. 

Pounds. 

Date. 

,           Lot. 

Pounds,  j     Date. 

1 

1      1894. 
100     Apr.    9 
100  ,  Apr.  11 
200     Apr.  '£} 
500  1  May     « 
500     May     8 
700  1  Mav     8 

7 

i    8 

g 

18M. 

600     May  29 

600     May  29 

600     June  20 

2 

3        ... 

4 

10 

11 

600     June  20 

500     June  20 

5 

6 

The  powder  was  received  in  boxes  lined  with  sheet  metal  and  pro- 
vided with  a  rubber  gashet  between  the  box  and  cover.  The  contents 
of  each  box,  100  pounds. 
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Each  lot  as  received  was  tested;  duplicate  tests  for  stability  were 
ftde  from  eiick  package.  When  tlie  lot  consisted  of  more  than  one 
^kage,  equal  quantities  of  the  powder  were  taken  from  each,  thoroughly 
ixedy  and  this  was  subjected  to  the  other  chemical,  physical,  and 
llistic  tests. 

The  general  form  of  the  grain  is  that  of  an  irregular  hexagonal  prism 
Basuring  about  0.058  inch  across  and  0.250  inch  long.  A  few  of  the 
•ains  have  a  length  of  0.400  inch  and  are  rather  wedge-shaped  at 
le  ends;  others  are  formed  of  two  or  more  grains  joined  laterally  (not 
iving  been  separated  when  formed).  These  double  grains,  although 
lite  frequent  at  first,  became  less  so  in  subsequent  lots. 
The  surface  of  the  grain  is  graphited  and  has  a  polished  appearance, 
[ges  somewhat  rounded  (as  if  the  grains  had  been  tumbled),  and 
though  seemingly  quite  hard  can  be  compressed  by  the  finger  nail. 
le  powder  has  an  odor  greatly  resembling  that  of  methyl  alcohol. 
The  following  table  giving  the  maximum  and  minimum  percentage  of 
e  various  sized  grains  (together  with  the  number  of  the  lot  in  which 
occurred)  was  obtainea  by  sifting  25  grams  from  each  lot : 


HAzimntn  .. 
Minlmuxn... 

+  ".10v        l+".09 
0.252(5)  1     4.241(4) 
0.023(1)  !     3.000(8) 

1 

H-".08 
17.78:M3) 
2. 140  (10) 

+  ".07 
89.719(11) 
53. 500  («) 

+  ".06 
il.284(6) 
5. 990  (3) 

+  ".03 
0. 801  (4) 
NoDe. 

-".03 
None. 
None. 

No  dust. 

The  granulation  of  +.07  grain  (86,689  per  cent  of  lot  9)  is  87,546 
sees  -per  pound.  The  granulation  of  +.07  grains  (86.068  per  cent  of 
t;  10)  is  87,857  pieces  per  pound. 

The  specific  gravity  of  the  powder  varies  from  1.669  in  lot  No.  1  to 
548  in  lot  No.  6. 

The  gravimetric  density  varies  from  1,049  (lot  No.  1)  to  976  (lot  No.  11). 
The  residue  remaining  after  flashing  was  from  2^  per  cent  (lot  1)  to 
per  cent  (lot  4). 

Stability. — ^The  first  faint  trace  of  discoloration  of  the  iodide  of  potas- 
im  starch  paper  in  the  stability  test  occurred  in  lot  No.  1  after  IJ 
»ur8,  in  lot  No.  3  after  34  minutes.  These  results  were  averages  of 
^o  or  more  tests. 

Lot  No.  2  was  rejected  as  unstable,  as  the  time  of  exposure,  before 
^coloration  (18  tests),  varied  from  5J  to  14  minutes.  The  general 
5t8  were,  however,  made  with  this  lot,  the  results  of  which  are  sepa- 
tely  shown  in  the  subsequent  table. 

Single  grains  of  Peyton  powder  (lot  1)  were  heated  to  various  tem- 
ratures  and  effect  noted.  At  285^  to  289^  F.  the  substance  boiled,  but 
rt  not  explode.  At  about  293oF.  it  exploded  after  58  seconds;  at 
8o  F.  after  24  seconds ;  at  366©  F.  after  17  seconds ;  at  392°  F.  after  14 
Donds.  All  the  grains  boiled  up  a  few  seconds  before  exploding. 
The  velocities  at  63  feet,  obtained  with  the  United  States  magazine 
ie,  caliber  .30,  a  220-grain  German  silver  jacketed  bullet  and  a  charge 
44  grains  (lots  1-6)  varied  from  2,135  feet  (lot  5)  to  1,982  feet  (lot  1). 
ith  acharge  of  43  grains  (lots  7-11)  from  2,083.9  (lot  9)  to  1,986.7  (lot8). 
With  the  above  charges  the  pressures  obtained  in  lots  1-6  were  41,216 
unds  per  square  inch  (lot  5)  to  30,900  (lot  1);  in  lots  7-11,  34,670  (lot 
to  31,163  (lot  7). 

Heating  of  barrel. — Firing  25  rounds  of  Peyton  powder  (lot  3)  44  grains 
arge  in  64J  seconds,  increased  the  temperature  of  the  bore  (just  in 
►nt  of  the  chamber)  from  89^  F.  to  196°  or  107°  F. 


Digitized  by 


Google 


132 


APPENDIX   10. 


Baults  of  special  teats  of  Peyton  powder  (divided  into  two  groups  on  account  of  change  in 
charge)  showing  maximum  and  minimum  per  cent  change  of  weight  and  effect  on  velocity 
and  pressure. 

[Lots  1-6.    Charco,  44  grains.] 


Test. 


Heat 

Cold 

Moisture 

Air 

MoiHture  and  air. 

Heat 

Cold 

Moisture 


Change  of  weight. 


Maximum.    Minimum. 


Per  cent. 

—0. 67  (6) 
+0.505(1) 
+1.200(4) 
+U.  168  (I) 
+0.100(1) 


Pereent. 
—0.176(1) 
+0. 131  (6) 
+1.086(6) 
+0.004(5) 
+0.006(3) 


Change  in  Telocity. 


Maximum.    Minimum. 


Feet. 
+66.18(4) 
—39.2(8) 

—142. 4  (3) 
+42.8(5) 
-^.S8(6) 

+111.87(6) 
—80.8(5) 
+14.«(1) 


FeeL 

+7.20(1) 

-17.1(6) 

—109.67(4) 

—11.8(3) 

—16.0(8) 

+66.5(5) 

—69.19(1) 

+3.67(6) 


[Loto7-ll.    Charge,  43  grains.] 


(Jhango  in  pressure. 


Maximum.  I  Minunntu. 


Poundt, 

Pounds. 

4  3,806(4) 

+888(1) 

-1.665(1) 

-«?0(5) 

-5.976(5) 

-3,390(1) 

-2.169(6) 

-140(1) 

-2.508(1) 

-835(6) 

+8,481(6) 

+2,330(1) 

—3,086(5) 

-1,147(6) 

-1,112(5) 

+  U9(«) 

Test. 


Change  of  weight. 


Maximum.   Minimum. 


Change  in  velocity. 


Maximum.  Minimum. 


Change  in  pressure. 


Maximum.  MiT^^iri^m, 


Heat 

Cold 

Moiature 

Air 

Moisture  and  air. 

Heat 

Cold 

Moisture 


Percent. 
—0.525(8) 
+  1.0822(8) 
-r  1. 756  (11) 
+  0.309(11) 
+  0.428(11) 


Percent. 
-0.380  19) 
+  0.  790  (10) 
+ 1.  235  (7) 
+  0.  008  (7) 
+  0. 129  (8) 


Feet, 
+  67.3  (7) 
—  99.3(8) 
-207.4(11) 
-63.6(9)  . 
-66.9(10) 
+  86.55(0) 
-160.8(8) 
- 17. 2  (8) 


•  Feet, 

+ 10.  7  (9) 

—60.9(10) 

-134.9(7) 

-1.8(8) 
~  30. 1  (8) 
+  56.  (10) 
- 110. 5  (9) 

-  8. 8  (7) 


Pounds. 
-2,080(11) 
-2.850   (9) 
3,230   (9. 

—  3,000   (9) 

—  2.650  (9) 
+  11,260(10) 
-1,780    (8j 

3,031    (8) 


Pounds. 
+  930  (10) 

—  730(8) 
—130(10) 

—  30(10) 

+  260  (10) 

+  3,685(7) 

—  380(11) 
— 140  (10) 


Each  velocity  and  predsore  is  the  average  of  10  shots,  except  in  the 
case  of  loaded  cartridges,  where  only  5  pressures  were  taken. 
The  Hgures  in  parentheses  indicate  the  number  of  the  lot  of  powder. 

General  summary  of  Peyton  powder. 

[Charge,  44  grains.    Bullet,  Oerman  silver,  220  grains  weight.] 

[Specific  gravity,  1.609;  gravimetric  density,  1,049;  residue,  2.5  per  cent.] 


Nature  of  test. 


! 

Change  I  Velocity 

in       I  standard 

weight,  j   (mean). 


Peyton  1.  p^^^ 

Heat —0.1758 

Cold j  +0.6054 

Moisture +1. 1066 

■  +0. 1680 

+0.1904 


Air  dried. 

Moisture  and  air  dried . 

Heat  cartridges 

Cold  cartridges 

Moisture  cartridges 


1,982.8 

2,011.86 

1.982.8 

1.992.6 

1,983.0 

1,989.6 

2, 012. 8 

2,009.4 


Change 

from 
standard 
(mean). 


Jit.  Met. 

-t7.2 

-86.15 

—133.8 
-27.0 
-17.3 

+106.8 
—60.19 
+  14.60 


Pressure 
standard 
(mean). 


30,900 
33,114 
33.933 
32. 140 
33,033 
32. 730 
34,090 
33,590 


Change, 
pressure 

from 
standard 

(mean). 


Pounds. 

+888 
-1,665 
—3,390 

-140 
-2,508 
+2,330 
-2, 724 

+470 


Granulation. 


Diam 

eter 

sieve. 


Inches. 
+.10 
+.09 
+  .08 
+.07 
+.06 
+  .03 
—.03 

Dust. 


Percent 


[Specific  gravity,  1.669 ,•  gravimetric  density,  1,002;  residue,  3  per  cent.] 


0.0232 
0.3880 
10.0152 
66.3076 
33.2560 
0.0100 
O.OOOO 
None. 


Peyton  t. 

Heat 

Cold ♦.. 

Moisture 

Air  dried , 

Moisture  and  air  dried . 

Heat  cartridges 

Cold  cartridges 

Moisture  cartridges . . . . 


—1.0324 
—0.0872 
+0. 4792 
—0. 5777 
—0.6068 


2,033.2 
2,048.4 
2,033.2 
2, 033. 2 
2.033.2 
2.036.4 
2. 045.  33 
2, 049. 47 


+101.46 

—3.60 

—44.80 

+80.80 

+67.30 

+118.60 

-118.  G3 

-16.72 


36,454 
83,428 
83,428 
33,428 
34,160 
30. 768 
35,218 


+8,329 
+1.020 

+  749 
+5.197 
+6,369 
+9.020 
-2,850 

+  548 


+.10 
+.09 
+.08 
+.07 
+.06 
+.08 
-.03 
Dust. 


0.1713 
2.3704 
13.8906 
75.6716 
7.8960 
0.0000 
0.0000 
None. 
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General  8ummary  of  Peyton  powder — Continued. 

'Charge,  44  graina.    Bullet,  Grerman  silver,  220  grains  weight.] 

fS|M>ciflc  gravity,  1.668;  gravimetric  density,  1,008;  residue,  2.5  per  cent.] 


Nature  of  test. 


Change 

in 
weight. 


Velocity 

standard 

(mean). 


Change 

fh>m 
standard 
(mean). 


Pressure 
standard 
(mean). 


Chanfie, 
preHSure 

from 
standani 
(mean). 


Granulation. 


Diam- 
eter 
sieve. 


Per  cent. 


PfytonS. 


at 

d 

istnre t 

dried 

itture  and  air  dried. 

it  cartridges 

1  cartridges 

iature  cartridges 


Per  cent. 
—0.4230 
-f  0.4463 
•f  1.0930 
—0.0283 
+0.0069 


2,016.6 
2,025.9 
2, 016. 6 
2, 016, 6 
2. 016.  G 
2.  010. 4 
2,027 
2, 034. 15 


Ft.  tees. 

+29.15 
—39.20 

—142. 4 
—  11.80 
-16.00 

+101.80 
—75.00 
—11.65 


34.705 
34.802 
34,967 
34,705 
84,967 
35,675 
34,222 
34,058 


Pounds. 
+  1,209 
-1, 262. 5 
—4,346 
+262 
—1,118 
+4,735 
-2,609.5 
-1.002 


Inches. 
+.10 
+.09 
+.08 
+.07 
+.06 
+.03 
—.03 
Dost. 


0.1708 
8.9748 
17.7828 
72.0820 
6.9896 
0.0000 
0.0000 
None. 


[Specific  gravity,  1.656;  gravimetric  density,  999 ;  residue,  1  per  cent.] 


Peyton  4. 


I 

•tore 

dried *. 

Btareand  air  dried. 

t  cartridges 

I  cartridgee 

■ture  cartridges — 


—0.5499 
-f  0. 1425 
+  1.2006 
—0.0422 
+0. 1716 


2,087.07 
2,087.07 
2,087.07 

2,  oor.  6 

2. 130. 4 
2,115.58 

2. 059. 5 
2,092.9 


+66.18 
+28.81 
—109.67 
+16.40 
—29.60 
+72.67 
—86.50 
+18.01 


37,183 

87. 183. 5 

37,183 

36,831 

40,466 

38,820 

87,941 

38,275 


+3,806 
-f  1,104 
—6,968 

+874 
—1.043 
+7,967 
—2,793 

—720 


+.10 
+.09 
+.08 

^+.07 
+.06 
+.03 
—.03 

Dust. 


0.1680 

4.2412 

12.1768 

66.3048 

27.8080 

0.8012 

0.0000 

Kone. 


[Specific  gravity,  1.649;  gravimetric  density,  1,000;  residue,  1.5  per  cent.] 


Peyton  5. 


iture 

irted 

Iture  and  air  dried  . 

t  cartridges 

cartridges 

Iture  cartridges — 


-0.6731 
+0.1328 
+1.1923 
+0.0044 
+0. 1548 


2.098.4 
2.008.4 
2,098.4 
2. 061. 7 
2,136.3 
2,115.17 
2.082.4 
2. 116. 88 


+36.6 
-17.1 
-116.2 
+42.8 
—19.8 
+66.50 
—99.8 
—10. 12 


87,666 
37,666 
87.666 
37,338 
41, 216 
38,910 
37, 010 
39,048 


+3, 521 

-670 

-5,976 

—722 

—835 

+4,880 

—3,086 

—1, 112 


+.10 
+.W 
+.08 
+.67 
+.06 
+.03 
—.08 
Duat. 


0.2620 
8.8240 
11. 1240 
63.7224 
31.0340 
0.0436 
0.0000 
None. 


[Specific  gravity,  1.654;  gravimetric  density,  1,014;  residue,  1  per  cent.] 


Peyton  6. 


Iture 

aried 

Iture  and  air  drie<l . 

i  cartridges 

cartridges 

iture  cartridges. . . . 


-0. 6701 
+0. 1314 
+1.0864 
+0.0394 
+  0.0777 


2,076.68 

2,045.68 

2. 070. 68 

2,076.68 

2,076.68 

2,060.13 

1,996.7 

2,068.08 


+33.80 
—19.93 

—141.01 
—17.90 
-35. 98 

+111.87 

-85.06 

+3.57 


36.2«7.6 

33,308 

35,227.5 

35.227.5 

35,227.5 

33. 576 

32,360 

33,608 


+1,578.5 
—974.0 
-4,018.5 
— 2,160. 5j 
—2, 027. 5; 
+8,481.5 
—1.147 
+149 


+.10 
+.09 
+.08 
+.67 
+.06 
+  .03 
-.03 
Dust 


0.0640 
0.6160 
4.420O 
53.5084 
41.2836 
0.0880 
0.0000 
None. 


[Specific  gravity,  1.661;  gravimetric  density,  1,020;  residue,  1.5  per  cent,  charge,  43  grains.] 


Peyton  7. 


iture 

dried 

Iture  and  air  dried  . 

b  cartridges 

cartridges 

iture  cartridges 


— 0.48G0 
+  0.9543 
+  1.2359 
+  0.0080 
+0.1506 


1,988 

1,994.6 

1.968 

1,988.6 

1,988 

2.  fm.  6 

1,996.6 

2,000.4 


+67.3 

-88.65 

-134.90 

-6.0 

—36.8 

+86.5 

-150.3 

-3.3 


31,163 
32.180 
81.163 
80,930 
31,163 
28,695 
29.210 
33,213 


+1,472 

—870 

—469 

+458 

+275 

+3,665 

— 1,.'W0 

—1,506 


+.10 
+.09 
+.08 
+.07 
+.06 
-+-.03 
—.03 
Dust 


0.1600 
0.6824 
4.5880 
84.9404 
9.6220 
0.0172 
0.0000 
None. 
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General  summary  of  Peyton  pmvder — Con  tinned. 

[Charge,  44  grains.    Bullet,  German  silver,  220  grains  weight.] 
[Specifio  gravity,  1.657;  gravimetric  denaity.  1,017;  residue,  1.5  per  cent:] 


Katnre  of  test. 


Change, 
weight. 


Velocity 
standani 
(mean). 


ni«««<M  I  Change. 

ftJSP    Pressure  pressure 
.♦^?r^  I  standard      from 


Granulation. 


Diam- 

eter 

Percent. 

sieve. 

Inches. 
+.10 

0.1108 

+.09 

0.3600 

+.08 

4.00S4 

+.07 

88.1740 

+.06 

7.2748 

+.03 

0.07i) 

—.03 

O.«0) 

Dust. 

None. 

Peyton  8. 

Heat 

tdd 

Holsturc) 

Air  dried ' 

Huisturo  and  air  dried 

Heat  cartridges 

Cold  cartridges 

Moisture  cartridges 


Per  e^nt. 
— (K5254 
+1.0822 
+1.2088 
+0. 1512 
+0.12OT 


1,997.8 

2,009.2 

1,997.8 

1, 986. 7 

1,997.8 

1.999 

2.003.4 

1,993.8 


PL  tees. 

Poundi. 

+29.0 

33,144 

+1,679 

-99.35 

32,690 

—780 

—170.0 

33,144 

-1.898 

-1.8 

31,626 

-767 

-30.1 

33,144 

—1,039 

+61.3 

29.131 

+5.806 

-150,85 

33,560 

-1,780 

-17.2 

34,767 

—8.031 

[Specific  gravity,  1.656;  gravimetric  density,  082;  residue,  1.68  per  cent.] 


Peyton  9. 

Heat 

Cold 

Moisture 

Air  dried 

Moisture  and  air  dried . 

Heat  cartridges 

Cold  cartridges 

Moisture  cartridges .... 


-0.3803 
+1.0205 
+1.5413 
+0.3631 
+0.3859 


2,083. 
2, 083. 
2,083. 
2,083. 
2,083. 
2. 070. 
2, 074. 
2,074. 


+10.68 
-81.64 

-188. 07 
—63.64 
—54.44 
+86.55 

-110. 65 
—14.53 


I 


34,670 
34.670 
34,670 
34.670 
34, 670 
35,360 
33,040 
83,040 


—1,500 
—2,850 
—3,230 
T-3,000 
—2.650 
+8;  500 
—1.340 
+2, 720 


+.10 
+.09 
+.08 
+.07 
+.06 
.4.03 
—.03 
Dust. 


0.0008 
0.6680 
2.9144 
86.5888 
9.7224 
0.0156 
0.0000 
Kone. 


[Specific  gravity.  1.658;  gravimetric  denaity,  079;  residue,  1.48  per  cent.] 


Peyton  10. 
Heat 

^0.4058 
+0.7900 
+  1.6566 
+0.2340 
+0.3498 

2,073.65 

2,033.1 

2,073.65 

2,073.65 

2,073.65 

2,084.1 

2,062.68 

2,062.68 

+25.67 
—60.90 

-171. 07 
—31.95 
—6.').  85 
+50.00 

—118. 70 
-7.43 

31,450 
.12,880 
:il,450 
31,450 
31,450 
32.380 
32.680 
32,680 

+930 

—1.120 

—130 

-30 

+260 

+11,260 

-1.420 

-140 

+.10 
+.00 
+.03 
+.07 
+.00 

t% 

Dust. 

0.0784 

Cold 

0.6896 

Moistnre 

2.1400 

Air  dried 

88.0676 

Moistun^  and  air  dricMl  ■,......-, 

8.9624 

Heat  cartridges 

0.0620 

Coldeartrid^                  

*"•" 

aoooo 

Mniitliirfv  CiATfrAAtr^tL ^^^-    --^^--., 

2)oae. 

[Specific  gravity.  1.654;  gravimetric  density,  976;  residue,  1.56  per  cetnt.] 


Peyton  11.  I 

Heat I  —0.3848 

Cold I  +0.8445 

Moisture 1  +1.7565 

Air  dried +0.3997 

Moisture  and  air  dried +0. 4283 

Heat  cartrid  ges ' 

Cold  cartridges j 

Moisture  cartridges 


2,060.48 

2,060.48 

2,000.48 

2,060.48 

2,060.48 

2.082.9 

2, 058. 15 

2,058.15 


+44.72 
—77.78 

-207.41 
—32.80 
—46.98 
+61.50 

—116.27 
+5.43 


33,370 
33. 370 
83,370 
33,370 
33,370 
32,360 
32,040 
32.040 


—2.080 

-1.130 

—1,780 

—590 


+9,980 
—380 
+400 


+.10 
+.0» 
+.08 
+.07 
+.06 
+.03 
—.03 
Dust. 


0.2340 
1.U184 
2.0680 
89.7188 
6.0480 
0.0228 

aoooo 

None. 


SUN  EXPOSUBE. 

About  13  grams  of  the  following  powders,  viz,  Leonard,  N,  small; 
Leonard,  J,  fine;  Peyton,  glazed;  Peyton,  uuglazed;   rifleite;  Wals 
rode  (old) ;  new  Troi^dorf,  new  Wettereii,  were  exposed  night  and  day 
to  the  action  of  the  sun,  etc.,  from  December,  1893,  to  February,  1894 
(fifty-six  days). 

They  were  placed  in  shallow  trays,  provided  with  glass  bottoms  and 
protected  from  the  weather  by  means  of  a  sheet  of  glass.  Temperature 
readings  were  taken  twice  a  day,  from  a  maximum  and  minimam 
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bhennometer;  the  highest  temperature  reached  was  above  ]40<^  F.,  the 
lowest  was  3^  F. 

The  powders  were  removed,  examioed,  and  weighed  from  time  tq  time. 
At  the  conclnsion  of  the  test  they  were  examined  for  change  of  weight, 
(Telocity,  stability,  and  temperature  of  ignition,  as  compart  with  sam- 
ples of  unexposed  powders,  with  the  following  results: 

Leonard^  N^  smalL-^Lost  6.7  per  cent  in  weight.  The  grains  had 
^most  entirely  lost  their  original  color,  were  softer  and  greasy  with  a 
slight  tendency  to  agglomerate,  exuded  an  oily  substance  which  adhered 
to  the  glass,  edges  of  grains  became  slightly  rounded.  Under  the 
microscope  that  portion  on  the  glass  (0.0357  gram)  had  the  appearance 
of  bubbles.  Dissolved  off  with  alcohol  and  tested  for  nitroglycerin, 
could  not  detect  its  presence. 

Velocitychanged  from  1,864  to  1,833.  Stability  greatly  reduced.  Faint 
traces  in  one  and  one-half  minutes  (standard  six  minutes).  Tem- 
perature of  ignition  increased. 

Leonard^  J,  fine.  Lost  6.48  per  cent  in  weight.  Grains  changed  to 
%  dark,  rich  claret  color  with  whitish  efflorescence  (which  under  the 
microscope  appeared  as  white,  needle  like  crystals),  had  become  oily 
with  great  tendency  to  agglomerate  and  adhere  to  glass.  Exudation 
on  glass  ^0.0254  gram)  formed  a  heavy  adherent  film  (like  ground 
p^lass) ;  this  dissolved  in  alcohol,  but  did  not  give  the  test  for  nitro- 
glycerin. 

Velocity  about  the  same.  Stability  decreased  but  not  sufficiently  to 
be  considered  unstable.    Temperature  of  ignition  slightly  lowered. 

Peyton  glazed. — Lost  2.67  per  cent  in  weight.  Grains  lost  luster  and 
liad  a  dull  appearance  with  a  greenish-yellow  efflorescence  on  surface, 
yellow  resinous  protuberances  exuding  from  some  grains,  slight  agglom- 
eration ;  whitish  exudation  on  glass  (minute  needle-like  crystals),  which 
^ave  a  yellowish  solution  in  alcohol. 

Velocity  reduced.  Temperature  of  ignition  increased.  Stability 
alightly  decreased. 

Peyton  unglazed, — Lost  2.134  per  cent  in  weight.  General  darkening 
>f  grains,  some  covered  with  a  greenish-yellow  efflorescence;  slight  tend- 
ency to  agglomerate.  White  film  on  glass  (outlining  form  of  grains), 
which  when  dissolved  in  alcohol  and  evaporated  to  dryness  left  a  yel- 
lowish residue  and  minute  needle-like  crystals. 

Velocity  reduced  from  1,901  to  1,880.6.  Stability  not  affected.  Tem- 
perature of  ignition  slightly  lowered. 

Rifleite, — Lost  in  weight  1,034  per  cent  up  to  29  days,  then  gained 
).394  per  cent;  total  loss  0.640  per  cent. 

Slight  tendency  to  agglomerate;  some  grains  changed  color  to  red- 
iish  brown;  more  polished  in  appciirance;  no  exudation. 

Velocity  somewhat  reduced.  Stability  not  affected.  Temperature 
slightly  lowered. 

Walsrode  (old). — ^Lost  0,614  per  cent  up  to  29  days,  then  gained  0.218 
per  cent;  total  loss  0.396  per  cent. 

General  tendency  to  darken;  lighter  on  edges;  very  slight  efflores- 
3ence. 

Velocity  increased  from  1,317.9  to  1,345.9.  Very  slight  change  in 
stability  or  temperature  of  ignition. 

New  Trois4or/. — Lost  1.368  per  cent  up  to  29  days,  then  gtuned  1.066 
>er  cent;  total  loss  0.302  per  cent. 

No  apparent  change,  except  possibly  the  grains  had  a  less  polished 
ippearance. 
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Velocity  and  stability  not  affected.  Temperature  of  ignition  slightly 
reduced. 

New  Wetteren. — Lost  0.996  per  cent  up  to  29  days,  then  gained  0.684 
per  cent;  total  loss  0.412  per  cent. 

Grains  sligbtly  darkened.  Velocity  increased  from  1,961  to  1,988. 
Stability  only  slightly  affected.  Temperature  of  ignition  slightly 
raised. 

CORROSION  TEST   (ON  POLISHED   STEEL  PLATES). 

In  order  to  ascertain  the  comparative  effect  on  steel  of  the  flashing 
and  residues  of  smokeless  powders,  containing  nitro-glycerin  and  those 
which  do  not  contain  this  compound,  powders  were  fla-shed  on  polished 
Keel  plates  (2"  by  2")  by  means  of  a  burning  glass. 

Peyton,  Leonard,  and  Leonard  N,  7/16  were  selected  as  representa- 
tives of  the  first-class  and  New  Wetteren,  iN'ew  Troisdorf,  and  New 
stifleite  as  those  of  the  second-class. 

The  residues  were  allowed  to  remain  on  the  plates  for  fifteen  minutes, 
twenty-four  hours,  and  twenty-eight  days,  respectively,  then  washed 
with  water,  soap  and  water,  and  finally  with  alcohol;  dried,  weighed, 
and  examined. 

Plates  13»-18^  show  the  effect  of  first,  7*-12i  ^f  ^jj^  second,  and  1^-6^ 
of  the  third  test: 


Powder. 

First  t«i»t,  residue  on  plate 
15  minutes. 

Second    teat,  residue  on 
plate  24  hours. 

Third  test,  residue  on  plate 
28  days. 

Powder'  v«     Resi- 
flashed.!  ^^-    due. 

LosH  of 
plate. 

Powder 
flashed. 

No. 

Resi- 
due. 

Loss  of 
plate. 

Powder 
flashed. 

No. 

Resi- 
due. 

Loss  of 
pUto. 

Peyton 

Oraina.             P.et. 
l.UOUO     131  ,  2.9 
1.0009  1   IV  '  5.69 
1. 0019      15'  1  6. 52 
1. 0006  1    161  1  5. 13 
1.0006      17'     5.40 
1.0000      18'  1  3.02 

(hnms. 
0.0017 
0.0005 
0.0008 
0.0018 
0. 0019 
0.0015 

Oramt, 
1.0007 
1.0006 
1.0000 
1.0002 
1.0008 
1.0000 

7' 
Ml 
9> 
10' 
11» 
12» 

P.ct. 
3.01 
5.50 
8.70 
5.92 
6.18 
4.22 

Oramt. 

0.0009 
0.0006 
0.0009 
0.0016 
0.0018 
0.0016 

Oramt. 
1.0010 
1.0002 
1.0009 
1.0012 
1.0001 
1.0000 

2« 
3» 
4> 
5« 
6* 

P.ct. 
3.42 
6.20 
5.40 
5.62 
5.76 
4.82 

Oramt. 
0.0015 

Leonard 

Leonard  N.  7/16. 
New  Wetteren . . 
NewTroiadorf.. 
NewKifloite.... 

0.0001 
0.0012 
0.0051 
0.0011 
0.0025 

The  residues  of  one  flashing  of  each  powder  are  shown  on  plates  7, 
8,  9, 10, 11, 12. 

Peytou,  plates  ([IS^,  7,  7^,  1*).  The  residue  was  formed  of  black 
lumps  about  the  size  of  grain  which  adhered  to  plate ;  these  were  sur- 
rounded by  a  resinous  coating  and  greyish  fiocculent  flakes. 

13^  After  washing.  Surface  appeared  as  if  burnt  in  spots  of  the 
same  shape  as  the  grain. 

7'.  About  the  same  as  the  preceding  except  the  marking  was  not  so 
dark. 

1*^  Very  dark  resinous  appearance  in  spots;  etching  perceptible  to 
touch. 

Leonard,  plates  (14^,  8,  8\  2*).  Dark  fiocculent  matter  of  the  shape 
of  grain ;  white  fused  globules  interspersed  among  the  mass  with  a 
background  of  pearly  gray  film. 

14^  No  change  of  surlace  perceptible  to  touch ;  dark  spots  on  surface 
having  form  of  grain. 

8'.  Spots  darker;  small  black  specks  noticeable. 

2K  Spots  of  a  reddish  brown  color  having  a  definite  shape ;  numerous 
small  dark  specks;  surface  apparently  raised  when  action  had  taken 
place. 

Leonard,  N  7/16,  plates  (15',  9,  9',  3').  Kesidue  dark  where  grains 
were  in  contact  surrounded  by  raised  edges.    The  intermediate  space 


Digitized  by 


Google 


LABORATORY  TESTS  OP  SMOKELESS  POWDER 


137 


covered  with  slight  yellowish  brown  sabstance  containing  numerous 
white  fuzed  globules  and  the  whole  surrounded  by  a  pearl-gray  film. 

15^  Form  of  grain  very  well  defined  on  plate  by  sharp  lines  sur- 
rounded by  an  iridescent  film  containing  dark  spdts. 

9*.  Marking  more  definite  and  darker. 

3*.  Outlines  not  so  shar])ly  defined;  lighter  in  color,  but  apparently 
deei>er:  black  spots  more  definite;  action  on  surface  not  noticeable  to 
the  touch. 

New  Wetteren,  plates  1G\  10,  10\  4\  Form  of  grains  outlined  in 
black  floceulent  substance;  interior  space  filled  with  network  of  a  gray- 
ish color;  resinous  film ;  part  of  the  residue  had  a  fused  appearance. 

16K  Surface  apparently  slightly  etched  around  and  between  edges 
of  grains. 

10'.  About  the  same,except  that  the  marking  was  not  as  prominent. 

4^  Form  of  grain  not  as  clearly  defined;  rusty  in  appearance,  with 
some  bright  spots;  dense  resinous-like  film  surrounding  mass;  tendency 
to  rust  on  polished  portion;  roughening  of  surface  very  perceptible. 

New  Troisdorf,  plates  17*,  11,  11*,  5*.  Outline  of  grains  shar^dy 
defined  by  dark  flocculent  substance  inclosing  blotches  of  a  gray  color; 
the  film  surrounding  the  mass  had  the  appearance  of  fine  bubbles.  The 
background  had  a  fused  appearance. 

17*.  Sui'face  somewhat  etched;  form  of  grain  not  very  clearly 
defined ;  resinous  film  on  plate. 

11*.  Form  of  grain  more  definite;  etching  quite  faint. 

5*.  Rusty  appearance;  corrosion  of  surface  very  perceptible  to 
touch;  resinous-like  film  about  edges;  tendency  to  rust  on  polished 
surface. 

New  Bifleite,  plates  18*,  12,  12*,  6*.  Outlines  of  grains  not  very 
definitely  indicated;  general  color  yellowish  gray;  resinous  film,  with 
yellow  globules  covered  by  black  feathery  particles. 

18*.  Surface  very  finely  etched,  with  a  few  irregular  black  spots. 

12^  In  a  similar  condition,  except  that  the  form  of  grains  was  more 
distinctly  indicated  and  the  surface  somewhat  darker.. 

6^  Corrosion  very  apparent  to  touch;  dark  rusty  spots;  resinous- 
like  film  about  edge;  tendency  to  rust  on  polished  surface. 

From  the  few  foregoing  tests  it  would  appear  that  when  burned  in 
the  open  air  the  gun-cotton  powders  had  the  most  injurious  effect  on 
steel;  this  is  still  more  noticeable  when  the  residue  is  allowed  to 
remain  undisturbed  for  some  time. 

LABORATORY  EXPOSURE. 

The  powders  were  exposed  in  the  dark,  in  shallow  pasteboard  boxes 
on  plates  of  cartridge  metal,  about  nine  months. 

Peyton^  unglazed. — Exposed  about  nine  months.  Lost  3.08  per  cent  in 
weight;  grains  on  surface  generally  were  covered  with  a  yellowish 
efflorescence;  those  beneath  became  lighter  on  edges. 

Plate. — The  form  of  grain  was  marked  in  yellow,  with  a  dark  back- 
ground. 

The  exudation  was  partly  soluble  in  water,  which  solutio^i  gave 
whitish  residue. 

Peyton,  glazed, — Exx)osed  nine  months.  Lost  2.08  per  cent  in  weight. 
Some  grains  entirely  covered  with  greenish-yellow  efflorescence,  others 
showed  sparkling  white  spots.    General  appearance  dull. 

Plate. — Sinular  to  preceding. 
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Leonardj  J.^  smalL -^'Exposed  nine  months.  Lost  3.30  per  cent  in 
weight;  became  of  a  rich  dark  claret  color  with  whitish  eillorescence 
(like  mold). 

Plate. — Dark  greenish-yellow  spots  with  lighter  backgronnd,  not 
much  affected. 

Leonard,  N,,  sma^L — Exposed  nine  months.  Lost  0.34  per  cent  in 
weight;  decidedly  faded  in  appearance;  some  grains  of  a  lemon  color, 
rather  softer. 

Plate. — Form  of  grain  marked  in  dark  red  with  reddish-brown  back- 
ground. 

Leonard  J  J\r.,  7/16. — Exposed  eight  months.  Lost  2  J  per  cent  in 
weight.    Grain  became  harder,  less  oily,  slightly  darker. 

Plate  darkened  where  grains  had  been  in  contact. 

2f^ei€  Wetteren. — ^Expos^  eight  and  a  half  months.  Lost  0.18  per  cent 
in  weight.    Ko  apparent  change  except  a  trifle  lighter  at  edges. 

Plate. — Position  of  grains  indicated  by  slight  darkening;  not  affected 
where  grains  were  in  contact;  background  darkened. 

Troisdorf^  J.—  Exposed  eight  months.  Gained  0.53  i)er  cent  in  weight ; 
no  apparent  change. 

Plate  not  noticeably  affected. 

Kew  rifleite. — Exposed  eight  and  a  half  months.  Lost  1.58  per  cent 
in  weight,    l^o  apparent  change. 

Plato  not  affected. 

B.  N.  F. — Exposed  eight  and  a  half  months.  Lost  0.19  per  cent  in 
weight.  Grains  somewhat  faded;  edges  lighter.  Grains  faintly  ont- 
lined  on  plate  by  darker  background. 

New  Troisdorf. — Exposed  eight  months.  Gained  0.38  per  cent  in 
weight.    No  apparent  change. 

Plate  not  affected. 
Very  respectfully, 

J.  Pitman, 
Captain,  Ordnaftee  Department. 

The  Chief  of  Ordnance,  U.  S.  Abmy, 

Washington,  D.  C. 
(Througli  the  commanding  officer,  Frankford  Arsenal.) 

(1736) 
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New  Wetteren  Powder. 
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Peyton  Powder  (contract). 


^  ^  ^  Appendix  10. 

Peyton  Powder  (odd  grains). 
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^ESCniPTlOy  OF  ECCENTRIC  CALIPER  FOR  ARMOR-PIERCING  PROJEC- 
TILES, CALIBERS  S,  10,  AND  1^  INCHES. 
(1  plate.) 

Frankford  Arsenal,,  May^  1804. 

INSPECTING   INSTRUMENTS. 

On  account  of  the  conical  8liai>e  of  the  cavity  in  the  armor-piercing 
►rojectileg,  ordinary  appliances  or  calipers  can  not  be  used  to  measure 
nth  accuracy  the  eccentricity  of  the  shot  in  their  inspection.  The  fol- 
[)wing  description  9f  an  eccentric  caliper  for  armor-piercing  projectiles 
elates  to  one  devised  for  this  purpose  as  proposed  from  this  office  and 
onstructed  at  the  Frankford  Arsenal,  where  also  the  details  of  con- 
truction  were  prepared.  Instruments  of  this  description  have  been 
ssned  to  inspecting  officers  and  found  to  be  convenient  and  satisfactory, 
xcept  in  the  wear  of  the  bronze  centering  wheels,  which  will  hereafter 
>e  hooped  with  harder  material.  The  instrument  being  once  fixed  to  a 
hell,  the  revolution  of  the  measuring  arm  will  record  on  an  enlarged 
c^e  (dial-shaped)  the  distance  from  the  axis  of  the  projectile  to  the 
oint  on  the  exterior  surface  where  the  measuring  point  is  in  contact. 
\Y  revolving  it  wholly  around  the  diff'erence  of  radii  to  the  exterior 
urface  is  observed,  and  gives  a  measure  of  the  eccentricity  of  the  shot, 
'he  measuring  arm  is  made  of  aluminum;  one  of  these  is  provided  for 
ach  caliber  or  shot,  and  these  arms  are  interchangeable  on  the  instru- 
aent. 

The  caliper  is  designed  to  measure  eccentricity  of  exterior  radii  of 
ollow  projectiles  with  reference  to  the  axis  of  the  cavity  in  projectile, 
he  limits  being  regulated  by  scale  and  index.  (See  accompanying 
rawing.) 

The  caliper  consists  of  one  hollow  steel  axle.  A,  with  aluminum 
andle;  one  aluminum  measuring  arm,  B,for  each  caliber;  two  center- 
Qg  wheels,  0,  D,  for  each  caliber;  one  fixture,  E,  carrying  a  measuring 
K)int  and  lever  index  for  attachment  to  the  end  of  the  measuring  arm; 
ne  brass  tube,  F,  to  hold  standard,  etc. ;  one  standard,  G,  with  three 
adial  i)oints,  /t,  A*,  ^*,  for  adjustment  of  caliper. 

TO  ASSEMBLE  THE  CALIPER. 

Remove  end  nut  a  and  washer  h  of  axle,  holding  the  axle  upright 
»y  the  handlCvWith  its  end  resting  on  a  table.  The  required  measuring 
krm,  previously  fitted  with  measuring-point  attachment  E  by  means 
if  a  nut,  c,  for  this  purpose  on  each  arm,  is  slipped  on  the  axle  A 
mtil  it  rests  on  the  steel  collar  d  of  the  axle,  the  heads  of  the  three 
crews  e  on  the  measuring  arm  passing  through  the  slotted  holes/ 
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in  the  collar.  After  this,  the  measuring  arm,  being  turned  to  th 
hand,  will  be  brought  to  a  stop  by  the  slots/  and  can  then  be  seo 
fastened  to  the  collar  by  a  slight  turn  of  each  of  the  three  sere 
The  larger  of  the  two  centering  wheels  C  of  the  set  required  is 
slipped  on  the  axle  A.  After  this  the  brass  tube  F,  with  its  € 
downward,  follows  on  the  axle  until  it  comes  to  a  bearing.  Lastly 
small  wheel  D  is  adjusted  in  place  and  fastened  with  washer  fr 
nut  a  on  end  of  axle  A.  v 


ADJUSTMENT  OF  THE   CALIPER. 

For  testing  the  adjustment  of  the  caliper  a  steel  standard,  G,  is. 
vided.    It  consists  of  a  hub,  </,  with  three  radial  pins,  A,  h\  h\  ou^'jJX]!^ 
each  caliber.    This  is  screwed  on  the  collar  end  of  the  brass  tub     ' 
and  the  latter  slipped  on  the  axle,  A  (for  this  adjustment),  with  fv    ''^ 
of  brass  tube  in  the  reverse  of  their  usual  position,  as  described  alf' \    ^ 
The  measuring  arm  has  then  its  measuring  point,  i,  brought  to  bea,  \   ^^ 
on  the  corresponding  radial  pin  of  the  standard.    In  this  position^   *  T/ 
index,  ^,  should  be  at  zero  of  the  scale,  and  the  caliper  is  in  pr  /  *  1'^ 
adjustment.    If  it  is  not,  the  measuring  point,  t,  must  be  screwo/ 
or  out  while  in  contact  with  the  radial  pin,  ^,  of  the  standard  i 
the  index  points  to  zero  of  the  scale.    After  adjustment  remove 
standard,  G,  and  reverse  the  brass  tube,  F,  the  remaining  parts  b 
assembled  as  first  described  above. 

INSERTING  AND  USING  CALIPER  IN  SHOT. 

Hold  the  assembled  caliper  by  the  handle  with  one  hand  and  th^ 
of  the  measuring  arm  with  the  other  hand.  At  the  same  time  ^  >' 
back  the  measuring  point,  t,  to  avoid  injuring  it,  as  the  axle,  A,  \- ^  | 
centering  wheels,  0,  D,  is  entered  into  the  cavity  of  projectile  i^  *"  \ 
the  measuring  point  is  past  the  band  of  projectile.  When  the  si*" 
wheel,  D,  comes  to  a  firm  bearing  in  the  cavity  the  large  wheel,  C,;- « 
viously  free  to  move  a  distance  along  the  axle,  A,  is  brought  to  a  f 
bearing  in  the  cavity,  thus  centering  the  axle,  after  which  it  or  the  ;^ 
jectUe  may  be  rotated  by  the  handle  to  carry  the  measuring  ar 
and  its  point,  t,  around  the  exterior  surface  of  the  projectile,  read 
the  measurements  on  the  scale  which  magnifies  the  motion  of  the  nn^ 
uring  point  in  the  ratio  5  to  1  of  the  lever  arms,  j,  of  the  index. 
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REPORT  UPON  THE  MANUFACTURE,  ETC.,  OF  CRUSHER  GAUGES, 

(5  plates.) 

Frankford  Arsenal,  July  5,  1894. 
rhe  gauges  are  of  two  kinds,  fixed  and  internal,  each  kind  being 
ide  in  two  sizes,  large  and  small. 

FIXED  CRUSHER   GAUGE   (LARGE).      PLATE   T. 

Parts. — 1.  The  housing  (a).  2.  Closing  screw  cap  (<7).  3.  The  piston 
\.  4.  Cylinder  holder  (a).  5.  Copper  washer  (c).  6.  Cup  gas  check 
I.  7.  Pressure  cylinder  (/).  8.  Blank  plug  (A),  to  be  used  when 
essures  are  not  taken. 

Tools. — 1.  Hexagonal  wrench  (bronze)  (B).    2,  Hexagonal  wrench 
fceel)  (D).     3.  Gascheck  inserting  tool  (A).    4.  Hand  pliers  (C). 
The  nxed  crusher  gauge  (small)  has  the  same  parts  and  tools,  except- 
g  there  is  no  closing  screw  cap  and  no  steel  hexagonal  wrench, 
late  n.) 

INTERNAL  CRUSHER  GAUGE  (LARGE).   PLATE  III. 

Parts. — 1.  Housing  (a).    2.  Closing  screw  cap  (</).    3.  Piston  {h).    4. 

'asher  (c).    5.  Cylinder  holder  {d).    6.  Cup  gas  check  (e).    7.  Press- 

e  cylinder  (/). 

TooU. — 1.  Hexagonal  wrench  (B).    2.  Pin  wrench  (D).    3.  Gas-check 

serting  tool  (A).    4.  Pliers  (C). 

The  internal  crusher  gauge  (small)  has  the  same  parts  and  tools, 

:cept  a  screw-driver  is  substituted  for  the  pin  wrench.     (Plate  iv.) 

METALS   USED. 

The  housings  of  the  large  gauges  are  made  from  Sanderson's  bar  steel 
0. 6,  double-extra  hammered  and  annealed;  the  pistons,  closing  screw 
ips,  cyhnder  holders,  an(l  all  the  steel  parts  of  the  small  gauges  from 
lobson's  choice  extra  best  bar  steel;  the  blank  plug  of  the  fixed 
usher  gauges  from  machinery  steel,  and  the  cup  gas  checks  and 
ashers  from  sheet  copper.  The  pressure  cylinders  are  made  from  cop- 
er alloy  of  the  approximate  projiortions  of  93  parts  copper  to  7  of  zinc, 
he  rod  is  drawn  once  after  annealing,  and  every  precaution  in  compo- 
tion  and  treatment  is  taken  to  have  the  metal  homogeneous. 

TESTS  OP  METAL. 

The  steels  are  of  standard  brands  and  are  subjected  to  the  usual  tests 
ad  inspections  upon  their  receipt  at  the  arsenal.    The  sheet  copper  is 
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inspectea  lor  thickness  and  general  appearance.  Before  accepting  a 
lot  of  metal  intended  for  pressure  cylinders  a  sample  is  furnished  to 
Watertown  Arsenal,  where,  in  a  testing  machine,  they  are  subjected  to 
compression.  If  the  results  are  suflficiently  uniform  the  lot  of  metal  is 
accepted.  From  these  results  a  table  of  i)ressures  and  lengths  is  com- 
piled for  use  with  the  cylinders  made  from  tliat  particular  lot  of  metal. 

MANUFACTURE  OF  FIXED  GATK^E  HOUSING. 

It  is  first  cut  to  length  in  cutting-ofif  machine.  It  is  then  placed  in  a 
lathe  and  chucked  where^ 

(1)  An  axial  hole  is  drilled — diameter  slightly  less  than  that  of  the 
piston. 

(2)  This  hole  is  reamed  to  proper  diameter — its  upper  part  forms  the 
piston  chamber. 

(3)  Counterbored  to  a  diameter  slightly  less  than  that  of  the  x)iston 
head,  and  to  a  depth  sufficient  to  form  piston<head  chamber. 

(4)  Counterbored  for  the  interior  thread. 
(6)  These  two  chambers  reamed  to  size. 

(6)  Interior  thread  cut — forms  seat  of  closing  cap  screw.  The  hous- 
ing is  then  taken  out  of  chuck  and  placed  on  centers. 

(7)  Exterior  turned  to  size  and  general  shape. 

(8)  Exterior  thread  cut. 

The  housing  is  then  placed  in  a  milling  machine,  and  the  head  given 
ts  hexagonal  shape. 

The  piston  and  piston-head  chambers  are  now  ground  out.  This  is 
done  by  chucking  a  copper  rod,  applying  emery  to  it,  and  running  the 
housing  on  and  oi!'. 

The  blank  plug  is  of  the  same  exterior  as  the  housing  and  is  similarly 
formed. 

SCREW  CAP. 


A  bar  of  steel  is  placed  in  a  screw  machine  where- 

(1)  The  end  is  turned  to  general  form. 

(2)  Thread  is  cut. 

(3)  Cut  to  length. 

The  cap  is  then  placed  in  a  milling  machine,  where  the  head  is 
formed.  From  here  it  goes  to  a  drill  press  where  the  two  small  holes 
are  made. 

PISTON. 

It  is  first  cut  to  a  length  slightly  greater  than  the  proper  one,  in  a 
cutting-olf  machine,  and  then  centered  in  a  lathe,  turned  to  its  general 
form,  and  nicked  in  two  places  just  outside  its  true  extremities.  It  is 
then  placed  in  a  milling  machine,  where  the  grooves  are  formed. 
These  grooves  and  the  small  holes  in  the  closing  screw  cap  allow  the 
free  passage  of  air,  thus  permitting  the  free  movement  of  the  piston. 

The  metal  is  then  hardened.  It  is  next  ground  to  the  proper  diame- 
ters on  an  emery  wheel.  The  ends  are  now  broken  off,  the  nicks  above 
referred  to  facilitating  the  operation.  The  center  holes  are  thus  gotten 
rid  of.    It  is  then  taken  to  a  surface  grinder  and  ground  to  length. 

The  details  of  manufacture  of  the  piston  are  the  same  for  all  the 
gauges. 

CUP  GAS   CHECKS. 

These  are  cut  from  sheet  copper  1/100  inch  in  thickness.  A  double 
acting  press  cuts  the  disks  and  forms  the  cups.  The  latter  are  then 
tcimmed  to  length  on  a  lathe. 
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COPPER  CYLINDERS. 

^he  rods  are  placed  in  a  screw  machine,  where  the  cylinders  are  cat 
eugth.  They  are  next  annealed.  Several  thousand  are  treated  at  one 
e  to  insure  to  all  the  same  density.  ThivS  is  done  by  placing  them  in  a 
indrical  receptacle,  which  is  slowly  and  carefully  revolved  over  afur- 
e.  This  operation  is  continued  until  all  are  brought  to  a  red  heat, 
m  the  lire  is  turned  and  the  cylinders  allowed  to  cool,  the  revolution 
the  receptacle  continuing  meanwhile.  The  proper  degree  of  cooling 
iidicated  by  the  cylinders  turning  black. 

'o  clean  them,  they  are  thrown  into  a  bath  of  water  and  sulphuric 
i — about  40  to  1 — after  which  they  are  washed  in  clean  water  to 
love  all  traces  of  the  acid.  They  are  then  placed  in  the  dry  house  and 
roughly  dried. 

ifter  this  the  cylinders  are  passed  through  a  die  to  give  them  the 
per  diameter,  and  then,  on  a  lathe,  are  squared  to  length. 

CYUNDEK   UOLDEKS. 

liese  are  made  from  a  steel  bar.  The  first  three  operations  are  per- 
med on  a  lathe,  viz : 

L)  Drilling  hole  to  proper  diameter  through  the  length  of  bar* 
i)  Turning  to  proper  exterior  diameter. 
5)  Cutting  to  length. 

'he  holders  are  then  passed  to  a  drill  press,  where  the  two  rivet  holes 
made.  The  springs  are  made  from  springy  steel.  They  are  cut  to 
a[th,  bent  to  shape,  and  riveted  in  place,  all  by  hand. 

COPPER  WASHER. 

liese  are  cut  out  of  sheet  coi)per  and  then  annealed. 

STEEL  WRENCH. 

'hese  are  cut  out  of  sheet  steel. 

BRONZE   WRENCH. 

'hese  are  purchased  in  the  roughly  cast  form  and  finished  at  the 
Bnal. 

GAS   CHECK  INSERTING  TOOL. 

'hese  are  made  from  brass  rods.  They  are  first  cut  to  length  and 
^rwards  inserted  into  and  fastened  to  the  handles. 

PLIERS. 

!hese  are  bought  ready  for  use. 

MANUFACTURE   OF  INTERNAL   GAUGE. 

HOUSING. 

^he  operations  and  machines  used  are  the  same  as  for  the  housing  of 
fixed  gauge  excepting  a  grooved  outer  surface  is  substituted  for  the 
erior  screw  thread.  In  addition  there  are  two  grooves  cut  in  sur- 
ein  contact  with  head  of  closing  screw  cap.  These,  with  the  corre- 
»nding  grooves  in  the  closing  screw  cap,  serve  to  make  a  more  perfect 
}  check. 
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CLOSIKO  SCREW  CAP. 


This  is  made  the  same  as  the  corresponding  part  in  the  fixed  gauge, 
omitting  the  two  holes  for  the  passage  of  air.  In  addition  there  are 
two  holes  sank  in  the  onter  surfaces  of  the  head  to  receive  the  pins  of 
the  pin  wrench.  The  other  parts  and  tools,  with  one  exception^  are  the 
same  as  for  the  fixed  gauge. 

THE   PIN   WRKNCH. 

This  is  received  at  the  arsenal  cast;  it  is  then  cleaned  and  finished. 
The  pins  are  cut  to  length  from  steel  wire  and  driven  into  place  by  hand. 

MANUFACTURE  OF  FIXED  GAVGE  (SMALL). 

The  details  of  this  are  the  same  as  those  of  the  large  one  except  that 
no  interior  thread  is  cut  and  no  pressure  cylinder  chamber  is  made  in 
the  housing. 

MANUFACTURE  OF  INTERNAL    GAUGE  (SMALL). 

The  operations  are  the  same  as  for  the  large  gauge  except  that  no 
grooves  are  made  on  the  housing  and  closing  screw  cap  and  the  latter 
is  slotted  for  a  screw-driver  instead  of  having  the  holes  for  the  pin 
wrench.  Instead  of  the  steel  cylinder  holder  a  rubber  one  is  used  and 
this  is  punched  out  of  sheet  rubber. 

The  screw-driver  is  cut  to  length  from  round  bar  steel  and  then  in  a 
milling  machine  the  tongue  is  formed. 

INSPECTION. 

All  the  parts  are  inspected  for  dimensions,  using  standard  gauges; 
the  threads  examined,  using  standard  nuts;  the  components  carefully 
adjusted  to  one  another.    (PI.  V.) 

In  testing  the  piston  chamber  the  piston  itself  is  used,  the  latter 
having  previously  been  verified  as  to  dimensions.  The  piston  is  further 
subjected  to  a  pressure  of  6,000  pounds  (a  greater  pressure  than  it  is 
destiued  to  withstand),  any  alteration  in  dimensions  causing  its 
rejection. 

Respectfully  submitted. 

Chas.  C.  Walcutt,  Jr., 
First  Lieutenant,  Eighth  Cavalry. 

Frankford  Arsenal, 

Philadelphia,  Pa.,  July  3, 1894. 
Approved  and  respectfully  forwarded  to  the  Chief  of  Ordnance,  U.  S. 
Army,  in  connection  with  O.  O.  file  No.  3828, 1893. 

J.  P.  Farley, 
Lieutenant- Colonel,  Ordnance  Department,  Commaitding* 
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nsts  of  black  and  smokeless  powders  at  bknicia  arsenal^ 
during  1s93  and  to  june  30,  1894. 

As  stated  in  the  report  of/ the  Chief  of  Ordnance  for  1893,  the  facil- 
ities at  this  post  for  making  ballistic  and  other  tests  have  been 
increased  by  the  constmction  of  an  instroinent  hoase  and  bomb  proof 
at  the  paving  ground,  and  by  the  addition  to  the  testing  InstramentB 
of  a  Le  Bouleng6  chronograph  of  latest  pattern.  The  small-arms 
t^ting.apparatus  now  includes  a  rifle  and  pressure  barrel  of  .45  caliber, 
a  ride  with  Springfield  breech  mechanism  and  a  pressure  barrel,  both 
of  .30  caliber,  and  a  United  States  magazine  rifle  of  the  same  caliber 
recently  received.  The  small-arms  testing  gallery  has  been  improved 
by  the  removal  of  the  instrument  room  from  the  east  end  of  the  gallery, 
vbereit  was  too  far  removed  from  the  loading  room  and  firing  stand  at 
the  west  end,  to  a  position  at  the  side  of  the  building  convenient  to  both. 
The  new  position  greatly  facilitates  the  work  of  making  tests  or  exper- 
iments, as  it  enables  the  officer  at  the  instruments  to  exercise  constant 
sujiervision  over  all  preparations  and  over  all  the  details  of  the  work. 
The  batteries  stand  in  the  instmmejit  room.  Piers  for  two  velocity 
instruments  have  been  built  independent  of  the  building,  and  two  sets 
of  wires  lead  from  the  instruments  to  the  muzzle  of  the  gun  and  to  the 
second  target.'  Both  instruments  can  thus  be  used  at  once.  In  this 
gallery  all  tests  with  small  arms,  except  those  for  accuracy,  are  made. 
For  the  latter  test  a  range  of  500  yards  over  water  is  provided  at  the 
proving  ground,  the  firing  stand  being  in  a  building  on  the  wharf, 
which  contains  a  rest  or  vise  for  holding  the  piece. 

At  the  proving  ground  twelve  lines  of  copper  wire  lead  from  the  new 
instrument  house  to  the  firing  ground.  These  provide  the  circuits  for 
two  velocity  instruments,  for  signal  bells,  firing  batteries,  and  the  like. 
All  tests  with  field  guns  are  made  here;  the  present  equipment  con- 
sisting of  a  3-inch  muzzle-loading  rifle  and  a  3.2-inch  breech-loading 
rifle.  Tests  of  powder  for  pieces  of  larger  caliber  are  made  at  Fort 
Winfield  Scott,  San  Francisco.  An  8-inch  converted  rifle  is  mounted 
on  its  carriage  at  the  proving  ground,  but  the  platform  is  worn  out  and 
the  piece  can  not  be  fired.  Timber  is  on  hand  for  the  construction  of  a 
9ew  platform.  It  is  contemplated  to  change  the  location  of  the  plat- 
foim  for  this  piece  so  that  the  firing  will  be  made  over  a  small  marsh 
into  a  side  hill,  instead  of  over  the  bay  as  heretofore. 

The  firing  during  the  .year  has  consisted  of  tests  of  powder  for  the 
various  arms  and  of  bullets  for  the  .30-caliber  rifle.    The  powder  tests  - 
have  been  principally  of  powder  furnished  under  contract  by  the  Oali-^ 
fornia  Powder  Works  at  Santa  Cruz  for  small  arms  and  cannon  and 
of  smokeless  x)owders  invented  and  manufactured  on  this  coast. 

Under  instructions  from  the  Ordnance  Office,  received  January  30, 

1893, 1  was  charged  with  the  duty  of  entering  into  correspondence  with 

the  manufacturers  of  explosives  on  this  coast,  for  the  purpose  of 

informing  them  of  the  desire  of  the  department  to  afford  every  facility 
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that  might  aid  in  the  development  of  powder  manafacture  here,  and 
also  with  the  duty  of  carrying  out  the  necessary  experiments  with  the 
articles  submitted.  A  circular  letter  was  sent  to  seventeen  manufac- 
turers or  inventors  of  i)owder8  and  projectiles,  informing  them  of  the 
desire  of  the  department  to  assist  in  every  way  x>racticable  in  the 
manufacture  of  powders  and  explosives  for  use  in  guns'and  projectiles, 
stating  that  suitable  smokeless  powders  for  all  guns  were  especially 
desired,  that  every  facility  for  testing  would  be  afforded  at  this  arsenal, 
and  that,  when  practicable,  an  officer  from  the  arsenal  would  be  pres- 
ent at  private  tests.  Correspondence  on  the  subject  was  invited, 
lieplies  to  this  circular  were  jeceived  from  four  manufacturers  only, 
and  two  of  these  answered  that  the  products  of  their  works  consisted 
of  high  and  low  explosives  for  blasting  purposes  only.  Other  manu- 
facturers or  inventors  were  visited  in  person. 

Three  smokeless  powders  have  been  developed  on  the  coast  and 
tested  at  this  arsenal;  of  these  2  are  being  manufactured  now.  The 
manufacturers  of  the  third,  not  having  met  with  success  in  the  pro 
duction  of  a  powder  suitable  for  use  in  rifles,  have  turned  their  atteu 
tion  toward  the  development  of  a  successful  shotgun  powder. 

TESTS   OP  BLAOK  POWDERS. 

These  powders  are  all  made  by  the  California  Powder  Works  at 
Santa  Cruz,  the  principal  gunpowder  factory  on  the  Pacific  coast. 

The  following  tables  exhibit  the  results  of  the  tests,  the  final  test 
only  of  each  kind,  which  resulted  in  the  acceptance  of  the  powder, 
being  tabulated.  In  some  cases  as  many  as  four  lots  of  the  powder 
were  tested  at  different  times  before  one  was  obtained  possessing  the 
requisite)  qualities. 

SMALL-ARMS  POWDER  FOR   SPRINOFIELD  RIFLE,  CALIBER  .4.1. 

iReqnirenients:  Charge.  69  graioM ;  bullet,  50v  grainB:  velocity,  1.270  feet;  pressure,  30.000  pounda; 
rttdius  of  circle  at  «)0  yards,  0.8  feet;  granulation,  0.03—0.06  inches;  density,  1.75—1.8.] 


.1 


I 


i   Radius  | 
Date  of     I  Date  of  final  '.    Mean     -    Mean.    |  of  circle  '   Granula- 
contract,    i         test.         {  velocity,  .pressure. '    at  500    I      tions. 

1  i  j    .  '    yards.    ' 


Sept.  17. 1892  >  Feb.  18,  1803 
May  17, 1894"  ;  Jan.  15,  1894 


Feet. 
1,287.7 
1, 258 


33,066  1 
26,000  i 


Foot.  Inch. 

0.40     0.03—0.06 


r 


Density. 


1.82 


*  Rejected. 

MORTAR   POWDER  FOR  .'i-INCH  M.   L.   RIFLE. 

[Requirements:  Charge,  1^  pounds;  projectile,  94  pounds ;  velocity.  1,286-1,31C  feet;  pressure,  28,000 
pounds;  variation  in  velocity,  5  shots,  not  to  e.xceed  7  feet;  granulation,  0.06>0.10  inch ;  density,  1.75.] 


Date  of  con- 
1       tract. 

Date  of  anal 
test. 

Feb.  16. 1883 
Oct.  19,1893 

i 

Mean 
velocity. 

Mean 
pressure. 

Pound*. 
34,400 
33,200 

26,  295 

27,  428 
26,008 
26.084 

Variation 

in 
velocity. 

Granula- 
tion. 

Density. 

Remarl(«. 

1      I 
Sept.  17, 1892 
1  Sept.  20, 1893 

Fe^t. 
1,344 
1.348 
1,  343 
1,326 
1,336 
1,336 

Feet. 
13 

7 
13 
18.6 

8.4 
11.76 

Inch. 
0.  06-0. 10 
0. 06-0. 10 

1.75 
1.75 

Lotl. 
Lot  2. 
Lotl. 
Lot2. 
Lots. 
Lot  4. 

0.  06-0.  JO 

1.77 

1 

1 
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I.   K.   POWDER  FOR  3.2.INCH  B.  L.   RIFLE. 

[RM]air«>nieDtA:  Cliarj^e. 3|  poaadsi  projectile,  13(j>ouncl0;  velocity,  1,670-1,600 feet;  meaitttre,  36,000 
bmimlB;  mean  variation  in  velocity  not  to  exceed  7  feetf  granulation,  2,000  to  the  pound;  density 


Date  of  con- 
tract. 

Dat«  of  final 
teat. 

Mean 
veloc- 
ity. 

Sept  30. 1893 

Bee.  15, 1893 

FMt. 

1,708 
1,713 

Mean 
preasure. 

Mean 
variation 

in 
velocity. 

Granulation. 

I>en. 
sity. 

Beniarka. 

Pmmdi. 
35,634 
36.860 

Fett. 

4 
8 

2.096  to  lib.., 
1.984tollb... 

1.75 
1.74 

Lotl. 
Lot  2. 

SPHERO-HEXAaONAL   POWDER  FOR  3.2-lNCH   B.   L.  RIFLE. 

(Rpqtilrenienta:  Charge,  3|  ponxidn;  projectile,  134  ponnda;  velocity,  1,670-1,600  feet:  p 
3&,ooO  pounda;  mean  variation  in  velocity  not  to  exceed  7  feet;  granulation,  122  to  the 
den«ity,  1.7.J 


preasure, 
pound; 


Date  of  con- 
tract. 


Mar.  10, 18M 


Date  of  final 
tont. 


June  22. 1804 


Mean 
veloc- 
ity. 

Mean 
preaaure. 

Mean 
▼ariaMon 

in 
velocity. 

Granulation. 

Den> 
alty.- 

Remarks. 

Feet. 
1,651 

Pounds. 
31, 740 

Feet. 

4.4     115  to  lib.... 

1.60 

C) 

*  Accepted,  subject  to  the  approval  of  the  Chief  of  Ordnance. 

HEXAGONAL  POWDER  FOR  15-INCII  S.  B.  CANNON. 

[Requirements:  Charge,  130  pounds;  pi^ectile,  452  poundit;  velocity,  1.675-1,700  feet;   prosanre, 
22,000-25,000  pounds:  granulation,  72  totne  pound;  density,  1.75.] 


i.] 


Date  of  con-    Date  of  final  ,     Mean    \    Mean 
tract.  tost.         I  velocity,   pressure. 


Feb.  22, 1893    Oct   12, 1883 
Feb.  17, 1894  ,  Apr.  16, 1804 


Feet.     .  Pound*. 
1,664         26.945 


Granulation.        Density. 


71  to  1  pound 


1, 683        27. 308  ,  70  to  1  jwund 


1.77  I 
1.7«  ' 


Smokeless  Powders, 
united  states  smokeless  powder. 

This  powder  is  made  by  the  United  States  Smokeless  Powder  Com- 
pany, of  San  Fran<UBco.  Their  works  consist  at  present  of  a  labora- 
tory only,  sitnated  about  6  miles  from  San  Francisco,  where  the  powder 
is  made  by  hand.  It  is  the  intention  of  the  company  to  erect  works 
for  the  manufacture  of  the  ix)wder  in  quantity,  and  they  are  looking 
for  a  suitable  site  in  this  vicinity.  The  powder,  as  originally  inade,  was 
composed  of  ammonium  picrate  and  ammonium  nitrate,  in  proportions 
varying  from  1  to  3,  to  1  to  7.  This  compound  absorbed  moisture  very 
readily.  The  ix)wder,  as  now  made,  is  a  mechanical  mixture  composed 
of  ammonium  picrate,  potassium  picrate,  and  ammonium  bichromate. 
For  rifles  its  density  is  from  1,6  to  1.76;  for  shotguns  from  1.8  to  2.  It 
is  yellow  in  color,  burns  slowly  with  a  yellow  flame,  leaving  a  light, 
feathery- green  residue  of  chromic  oxide,  harmless  in  nature;  the  grains 
are  hard  and  very  friable,  being  easily  reduced  to  powder  by  pressure 
of  the  fingers. 

When  fired  the  smoke  and  residue  is  slight,  but  in  some  of  the  tests 
qaantities  of  ammoniacal  gas  were  evolved,  giving  off  disagreeable 
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odors  and  affecting  unpleasantly  the  throat,  nose,  and  eyes.  The  com- 
pany claim  now  to  have  succeeded  in  getting  rid  of  those  obnoxious 
effects.  By  reason  of  the  lack  of  proper  appliances,  they  have  for  the 
present  given  up  experimenting  with  rifle  jwwder  and  have  turned  their 
attention  toward  the  development  of  a  superior  shotgun  powder.  In 
this  they  have  been  very  successful. 

The  following  table  exhibits  the  steps  made  in  the  development  of 
the  rifle  powder.  -  Tests  of  numerous  other  samples  were  made,  but  tlie 
table  includes  only  the  results  given  by  the  most  Successful  sample 
tested  on  the  date  given: 


Date. 

Dealgnation  of 
powder. 

Caliber 
of  rifle. 

Charge. 

BuUet. 

Grains. 
500 
500 
220 
220 
220 
220 

220 

Mean 
▼clocit3\ 

Mean 
pressure. 

Kemarks. 

Jan.  15,1893 
Aagj23.1883 

No.  28 

45 
45 
30 
30 
30 
30 

30 

Groin*. 
35 
35 
35 
35 
40 
40 

37 

Feet 
1,309 
1,230 
1.768 
1,808 
1,724 
1,803 

1,734 

Pound*. 
44,000 
30,300 
54,000 
43,405 
52,000 
55.330 

42,500 

Maoh  residue. 

05,  coarae 

do 

Very  irre<nilar. 

Oct.  27,1803 
Dec.    4,180:i 
Dec.  18, 1893 

Mar.  12,1894 

G.28 

Disagreeable  odor. 

.Odor  not  so  strong. 

Strong  smell  of  am- 
monia. 

SUght  smell  of  m- 
monia. 

Ko.32 

G.  5$ 

G.65,ril!B.... 

The  company  has  recently  submitted  samples  of  iK)wder  for  use  in 
the  field  guns.  The  powder  is  of  the  same  composition  as  that  for 
shotguns  and  rifles.  The  grains  are  irregular  in  shape,  and  sized  by 
sieves  of  6  and  8  meshes  to  the  inch.  Tiiey  are  much  harder  and  less 
easily  broken  pp  than  the  grains  of  rifle  powder. 

Tests  were  made  with  the  3-inch  M.  L.  rifle  and  with  the  3.2-inch  B. 
L.  rifle.  In  the  former  only  one  round  was  fired,  a  charge  of  12  ounces 
bein  g  used.  This  gave  a  pressure  of  less  than  25,000  pounds.  The  dis- 
charge was  accompanied  by  a  thick  cloud  of  dark  green  smoke,  due  to 
the  imperfect  burning  of  the  powder.  After  firing  particles  of  unburned 
I)owder  were  found  in  the  bore. 

In  the  3.2-iiich  B.  L.  rifle  more  satisfactory  results  were  obtained. 
The  smoke  was  much  less  in  quantity  and  lighter  in  color,  and  was  soon 
dissipated.  A  thin  layer  of  a  rather  hard  residue  was  left  in  the  piece. 
This  did  not  seem  to  be  added  to  by  the  successive  rounds,  there  being' 
apparently  no  more  at  the  end  of  the  firing  than  after  the  first  round. 

No  charge  of  priming  powder  was  used  in  the  cartridges. 

The  table  exhibits  the  results  of  the  firing  in  the  3.2-inch  B.  L.  rifle. 
The  projectiles  used  were  weighted  up  to  13^  pounds. 


Date. 
1804. 

Powder. 

Charge. 

Velocity. 

Pressure. 

Lb*,  oz*. 

Feet. 

Pound*. 

July  18 

G.8* 

1      8 

1,531 

20.900 

2      0 

1,842 

60,000 

1    12 

1,683 

44,500 

G.35 

1      8 

1.543 

35.600 

1    10 

1.627 

39,100 

1    12 

1,700 

63.200 

GIAJiT  SMOKELESS  POWDER. 

This  iK)wder  is  manufactured  by  the  Giant  Px)wder  Company  of  San 
Francisco.  The  works  of  the  company  are  situated  at  Giant,  a  station 
on  the  Southern  Pacific  Eailway,  and  on  the  shores  of  the  bay,  about 
20  miles  from  San  Francisco.  Other  works  are  situated  at  Clipper  Gap, 
near  Auburn ,  Cal.  Their  principal  products  are  dynamite  of  all  grade?, 
for  mining  and  blasting  purposes  at  the  former  works,  and  black  blast- 
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in? powder  at  the  latter;  their  capacity  being  600,000  pounds  of  dyna- 
mite per  month  and  10,000  pounds  of  black  blasting  powder  per  day. 
The  mannfactare  of  smokeless  powder  is  still  in  an  experimental  stage, 
but  it  is  the  purpose  of  the  company,  if  this  i)owder  is  successful,  to 
enter  upon  the  manufacture  in  quantity  of  smokeless  rifle,  cannon,  and 
sporting  powders,  erecting  works  for  the  purpose  with  capacity  suffi- 
dent  to  supply  all  the  demand.  The  smokeless  rifle  powder,  samples 
of  which  have  been  tested  here,  is  dark  green  in  color  when  unglazed, 
burns  slowly  when  unconflued  with  a  bright  flame,  giving  off  but  little 
smoke,  and  leaving  a  slight  residue.  When  flred  the  smoke  is  less  in 
(|uaiitity  and  there  is  practically  no  residue,  the  bore  being  left  clean 
aod  bright.  The  grain  is  approximately  cubical  in  shape,  averaging ' 
one-fourteenth  of  an  inch  on  an  edge. 

From  the  table  of  tests  which  follows  it  will  be  seen  that  better 
results  have  been  attained  with  this  powder  than  with  any  powder  yet 
tested  here.  The  samples  submitted  have  been  liand-made.  If  similar 
results  can  be  obtained  from  the  powder  when  made  in  quantity,  its 
outlook  will  be  very  promising: 


1 

1      I)at«. 

^iSi?d«°   Ch«Ke.;Pr«»a«.|  Velocity. 

Mean 
variation 
in  veloc- 
ity. 

RemarkB. 

JaMl2. 18B4 

A  1 

1 
Grain$.'  Poundt. 
30  i       <•) 
35        42.000 
35  1      38,000 
88  !      45,500 
45!      39,260 
43  1      35,750 
37        41,600 

Fett. 

Feet. 

Powder  unglazed. 

Glased. 

Velocity  mean  of  4roiindti. 
Velocity  mean  of  2  rounds. 
Velocity  moan  of  3  rounds. 

X  1 

^ 

1 

A 

JnD«15. 18M 

2.145 
2,120 
2,084 

5.5 

,    0.0 

»C.O 

B 

1 

AA 

i 

*  1^88  than  36,000  pounds. 

The  powder  charge  is  not  ignited  by  the  explosion  of  the  ordinary 
Frankford  Arsenal  primer.  The  manufacturers  of  the  powder  supplied 
for  use  at  the  tests,  stronger  primers,  said  to  have  also  been  made  at 
^nkford  Arsenal. 

PEYTON  SMOKELESS  l»OWDBB. 

Five  x>ounds  of  this  powder  was  obtained  from  the  California  Pow- 
der Works  for  use  in  ballistic  tests.  The  powder  is  in  small  black 
cjiiins.  prismatic,  with  hexagonal  section,  about  one-sixteenth  of  an 
inch  between  faces,  and  of  irregular  lengths,  averaging  about  one-six- 
teenth of  an  inch.  It  is  highly  glazed.  Unconflned  it  burns  slowly 
with  a  bright  flame  and  little  smoke.  When  fired  it  produces  a  slight 
moke  which  quickly  -disappears.  It  is  without  noticeable  odor,  and 
leaves  little  residue  in  the  piece.  The  powder  has  been  tested  as  fol- 
lows:   

nata 


Bate. 

Charfi^e. 

Pressure. 

Grains. 

Pounds.  1 

May  10. 1894 

35 

(•)    ; 

38 

<*)     1 

40 

37,000 

43 

36,000 

• 

45 

38,500 

July  3.  1894 


Charge. 

Presaure. 

Grains. 

Pounds. 

37 

(*) 

39 

(*) 

40 

35,000 

42 

36,000 

43 

35.000 

45 

38,000 

45 

38,60U 

M5 

88,600 

'  I^^SH  than  35,000  pounds. 
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Five  rounds  fired  for  velocity,  with  a  charge  of  45  grains  and  li2(] 
grain  Frankford  Arsenal  bullets,  gave  a  mean  velocity  of  2^031  feet,  j 
mean  variation  in  velocity  of  24  feet,  and  an  extreme  variation  from  thi 
mean  velocity  of  55  feet. 

The  powder  is  difficult  to  ignite  with  the  prese.iit  primer,  as  is  showi 
by  the  fact  that  in  the  testing  on  May  10  two  cartridges  missed,  hn 
and  one  hung  fire,  and  on  July  3  two  cartridges  hung  tire. 

A  small  quantity  of  Peyton  smokeless  powder,  furnished  by  Capt 
Beed  for  the  tests  of  his  bullets,  gave  the  ibllowlng  results: 


Date. 

Charge. 

Bullet 

Press  are. 

Velocity.                   Remarks. 

1 

Mar.  13, 1894 

OrainM.  \ 

32  1 
37  ! 
40 

1 

Orain§. 
220 

Pound*. 
(•) 

40,000 
46,000 

i 

1 

2,157  1  Velocity  mean  of  2  rounila. 

'Less  than  35,0Q0  pounds. 

It  will  be  noticed  that  these  are  quite  different  from  the  results 
obtained  later  with  another  sample  of  the  powder. 

NBIDL   SMOKELESS   POWDER. 

On  May  20, 1893, 1  had  an  interview  with  Mr.  Charles  Bandmann,  ol 
San  Francisco,  who  is  interested  with  Mr.  Frank  !Neidl,  a  chemist,  in 
the  invention  of  a  smokeless  powder.  The  powder  has  a  gun-cotton 
base,  and  is  made  up  into  square-edged  grains  of  a  gray  color.  It  burna 
slowly  with  a  yellow  iiame  with  little  smoke,  and  leaves  but  little  resi- 
due. It  is  nonhygroscopic.  Some  of  it  was  immersed  in  water  and 
then  dried  between  blotters,  after  which  it  was  ignited  without  diffi- 
culty. It  can  be  manufactured  at  a  cost  of  30  cents  per  pound  in  any 
size  of  grain.  At  Frankford  Arsenal  a  mean  velocity  of  1,850  feet  wasl 
obtained  with  a  22.grain  charge  of  this  powder,  the  pressure  varying 
between  28,000  and  45,000  pounds.  Mr.  Bandmann  informed  me  that 
he  expected  to  receive  a  patent  for  the  powder  within  thirty  days  after 
our  interview,  when  he  would  communicate  with  me.  Since  then  I  have 
not  heard  from  him. 
Respectfully  submitted. 

Ormond  M.  Lissak, 
Lieut^nanty  Ordnance  DeparimenL 
Benicia  Arsenal,  Cal., 

July  19,  1894. 
A.pproved: 

L.  S.  Babbitt, 

Lieut,  CoLy  Ordnance  Department,  Commanding. 
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anKT    OF   PRINCIPAL   OPERATIONS  AT   JVATERVLIET  ARSENAL  FOIi 
THE  FISCAL   YEAR  ENDING  JUNE  SO,  1S94. 

(6  plates.) 

Buildings,  Plant,  and  Other  Construction  Work, 
gxjn  factory. 

The  eqaipment  of  the  south  win^  for  the  manufacture  of  12-inch  guns 
^^  been  completed  during  this  fiscal  year.  All  the  gun  lathes  are 
«ited  and  have  been  put  in  operation.  The  new  style  ol  back  rests 
i^s  proved  entirely  successful,  and  the  manufacture  of  12-inch  guns 
i3^  been  carried  on  exclusively,  and  of  the  10-inch  guns  partly,  on  such 
^k  rests.  They  not  only  insure  greater  accuracy  of  the  work,  but 
^tmit  the  machines  to  be  kept  in  clciin  condition,  and  as  there  are  no 
tecial  preparations  necessary  for  their  adjustment  to  various  diameters 
%  save  a  considerable  amount  of  labor  and  will  help  to  reduce  the 
•'wt  of  gun  work  in  the  future.  It  may  be  said,  furthermore,  that  the 
iaiount  of  lubricant  used  with  these  back  rests  is  very  small.  In  view 
'i  tbe  above  results,  the  breech  back  rests  of  the  first  ten  gun  lathes  • 
Ube  north  wing  are  now  being  provided  with  new  rotating  chuck 
^^gs  of  the  same  character  as  those  of  the  gun  lathes  in  the  south 
'Jng.  This  work  will  be  finished  by  the  end  of  the  present  calendar 
fear. 

The  transfer  of  the  12-inch  gun  work  into  the  south  wing  and  the 
'^itemization  of  the  gun  work  in  general,  in  combination  with  the  clas- 
'^Scation  of  the  gun  lathes  for  the  different  kinds  of  work,  has  resulted 
^  simplifying  the  supervision  of  the  plant  and  tools,  a  consequent 
^luction  in  the  cost  of  its  maintenance,  while  accident^s  due  to  careless- 
^^^a  or  other  catises  have  been  greatly  reduced.  The  above  improve- 
-^nts  have  had  a  beneficial  influence  on  the  gun  work  proper,  which  is 
jow  carried  on  with  greater  accuracy,  and  errors  are  less  frequent. 

I^roposals  were  issued  last  year  for  two  electric  traveling  cranes  for 
'h  south  wing,  one  of  60  and  one  of  30  tons  capacity.  The  contract 
^rtlie  former  was  given  to  Manning,  Maxwell  &  Moore  for  a  crane  of 
^^  '*Shaw''  type,  while  the  contract  for  the  30-ton  crane  was  awarded 
^'^'the  Morgan  Engineering  Comi>any  of  Alliance,  Ohio.  Considerable 
''Realty  hasattended  the  delivery  of  the  60-t/On  crane, caused  by  defects 
^^loueof  the  girders  composing  the  crane  bridge,  which  were  discovered 
•'t  a  time  when  the  crane  was  almost  completely  assembled  in  the  shops 
"^  the  manufacturer.  In  accordance  with  instructions  received  from 
J'^n,  orders  were  given  to  have  the  defective  girder  rebuilt  by  remov- 
'j'ff  from  it  all  defective  parts.  It  was  stated  that  the  girder  suffered 
%ry  by  dropping  it  in  loading  at  the  works  of  its  builder  in  Pitts- 
^^^*    This  crane  will  be  erected  in  the  gun  factory  in  September 
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next.  The  30-ton  crane  was  erected  in  the  west  aisle  of  the  sontl 
wing  several  mouths  ago,  and  has  been  in  continuous  successful  operaj 
tion  since.  It  is  very  simple  in  its  construction  and  needs,  therefor^ 
little  attendance.  On  account  of  local  conditions  this  cran  e  is  of  specif 
design.  Its  construction  and  performance  are  as  creditable  to  th^ 
Morgan  Engineering  Company  as  that  of  the  120- ton  and  the  two  30-to^ 
traveling  cranes,  previously  furnished  by  this  company.  The  new  30 
ton  crane  is  shown  in  plate  No.  18  accompanying  this  report. 

The  contract  for  furnishing  a  portable  gun  scale  of  300,000  poundj 
capacity  was  awarded  to  the  Fairbanks  Company.  This  scale  wa^ 
delivered  some  months  ago.  It  was  tested  with  a  load  equal  to  its  fiill 
capacity,  and  also  by  arranging  an  unequal  diistribution  of  guns  on  itij 
platform.  The  former  test  was  mnde  to  determine  the  strength  of  th^ 
whole  construction,  the  latter  to  test  the  rigidity  of  frame  and  bridge] 
and  the  reliability  of  the  scale  mechanism,  l^'he  latter  is  so  sensitive 
that  a  small  piece  of  tissue  paper,  of  the  size  of  a  bank  note,  when  pui 
on  the  scale  beam,  will  disturb  its  balance  at  once.  The  scale  is  yerj 
neat  in  appearance.  A  general  drawing  and  photographic  views  of  i^ 
are  among  the  inclosures. 

Under  the  date  of  December  23, 1893,  specifications  were  issued  fo^ 
gun  lathes  and  other  machine  tools  required  for  the  equipment  of  th^ 
south  wing.  The  bids  were  opened  on  January  23, 1894,  and  after  the 
most  careftil  consideration  of  the  construction  of  these  very  important 
machines,  a  contract  was  entered  into  with  the  Pond  Machine  Tool] 
Company  for  the  manufacture  and  delivery  of  the  following  tools: 

(1)  Three  turning  and  boring  lathes,  ^ 

(2)  One  turning  and  finishing  lathe,  I  For  guns  from  12  to  1^ 

(3)  One  turning  and  boring  lathe  for  jackets,  |     inches  caliber. 

(4)  One  threading  and  slotting  machine,       J 

(5)  Alterations  of  a  rifling  machine  to  adapt  it  for  rifling  guns  from 
12  to  16  inches  caliber. 

The  aggregate  contract  price  for  the  above  work  is  $206,920. 

The  accompanying  plates  Nos.  1  to  4  illustrate  the  principal  dimen- 
sions and  features  of  the  above  machines.  The  work  on  these  tools  has 
progressed  favorably.  The  working  drawings  for  the  gun  lathes  are 
well  advanced  and  the  work  on  the  patterns  has  recently  begun.  The 
greater  number  of  parts  of  the  16-inch  jacket  lathe  have  been  made, 
and  this  machine  will  be  presumably  assembled  and  delivered  within 
a  few  months.  Drawings  for  the  remainder  of  the  shafting  for  driv- 
ing the  machinery  for  the  manufacture  of  12  and  16  inch  guns  are  under 
preparation.  These  and  the  specifications  for  the  same  will  be  for- 
warded at  an  early  date. 

The  brickwork  of  the  heating  furnaces  of  the  shrinkage  pit  has  been 
thoroughly  repaired  this  year,  and  these  furnaces  are  now  in  a  very  sat- 
isfactory condition.  The  manufacture  of  the  40  caliber  12'inch  guu, 
model  1892,  has  necessitated  an  extension  of  the  jacket-heating  furnace, 
on  account  of  the  great  length  of  the  jacket  of  this  gun.  Inasmuch  as 
jackets  of  smaller  calibers  than  12-inclx  and  jackets  of  12-inch  guns  of 
other  models  than  the  above  can  be  heated'in  the  present  furnace,  it 
was  found  best  to  construct  an  extension  to  the  top  of  this  furnace, 
which  can  be  easily  attached  for  long  jackets  of  12  or  16  inch  guns,  and 
detached  when  the  furnace  is  to  be  used  for  shorter  pieces. 

The  present  jacket  furnace  and  its  new  extension  are  shown  in  the 
accompanying  plate  No.  5.  It  will  be  seen  that  the  extension  is  operated 
on  the  same  plan  as  the  main  furnace,  i.  e.,  by  indirect  heat.  The  exten- 
sion is  heated  independently  from  the  main  furnace  by  means  of  a  fire 
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^^i  IwAted  on  the  20-foot  level  of  the  shrinkage  i>it.  From  this  the 
iv\  ^^Uvses  ascend  to  an  annular  Hue  at  the  top  of  the  extension,  which 
las  a  number  of  adjustable  openings  on  the  circumference  of  its  inner 
I. ill  for  the  admission  and  uniform  distribution  of  the  hot  gases  into  the 
B'  ;Re  between  the  inner  steel  cyhuder,  which  surrounds  the  jacket,  and 
lilt'  out«r  fire-brick  lined  shell  of  the  furnace  extension.  Another  annu- 
br  rine  with  openings  on  its  inner  wall  is  at  the  bottom  of  the  exten- 
n  >n.  This  collects  the  gases  again  and  from  it  leads  a  Hue  to  the  chim- 
D^r.  The  flue  leading  from  the  grate  to  the  extension  is  provided  with 
stiamper  or  gate  valve  to  check  the  flow  of  gases  partly,  or  altogether, 
f  hen  the  extension  is  to  be  removed.  A  similar  gate  valve  is  in  the  flue 
H^een  the  extension  and  the  flue  leading  to  the  chimney.  The  exten- 
vjoii  is  provided  with  attachments  for  handling  it  by  means  ot  one  of 
•j.'  traveling  cranes.  Work  on  it  is  being  pushed  so  as  to  have  it  ready 
ii  September  next,  when  it  will  be  need^. 

Drawings  and  estimates  are  also  under  preparation  for  a  hydraulic 
iwwer  press  for  hoop  shrinkages,  and  they  will  be  forwarded  at  an  early 
'iiv. 
Amongst  the  gauges  designed  and  manufactured  for  cannons  the  ^<  con- 
tMi  tricity  gauges  ^  are  worthy  of  special  mention.  These  gauges  are  used 
:ur  measuring  the  concentricity  of  the  main  bore  and  powder  chamber, 
idtjrth  of  the  powder  chamber,  diameter  of  gas-check  seat,  and  the  uni- 
loniiity  of  depth  of  the  grooves  of  the  rifling.  The  8-inch  gauge  is  shown 
ID  the  accompanying  plate  No.  6.  The  accuracy  and  uniformity  of  the 
^nn  work  depends  in  a  very  great  measure  on  the  revelations  made  by 
ueans  of  suitable  gauges,  which  point  out  irregularities  and  errors  in 
workmanship  that  may  not  be  discovered  otherwise,  and  lead  toward 
nprovements  and  perfections  in  the  quality  of  the  work  produced.  A 
n>iisiderable  number  of  such  appliances  have  been  made  during  the  past 
}ear. 

One  lathe  in  the  field  and  siege  department  has  been  fitted  out  for 
the  threading  and  slotting  of  breech  screws  in  guns  and  on  breech- 
i'lix'ks  and  breech  bushings  of  field  and  siege  guns.  This  machine  was 
instructed  here,  and  has  been  in  continuous  and  successful  operation 
for  several  months,  threading  breech  screws  in  guns  and  on  blocks  with 
a  degree  of  uniformity  and  accuracy  which  it  is  difliicult  to  obtain  other- 
wise. 

The  whole  plant  for  the  manulacture  of  guns  is  running  very  satis- 
factorily and  smoothly,  and  no  changes  have  been  found  necessary  after 
ijore  than  three  years'  operation.  The  oil  house  has  been  provided  with 
:be  necessary  oil  tanks  and  accessories  for  handling  oil  in  barrels.  The 
locompanying  plate.  No.  7,  shows  the  whole  arrangement.  Six  largecir- 
caJar  oil  tanks  are  placed  in  a  row  at  one  side.  Their  tops  are  covered 
with  square  cast-iron  covers  or  hoppers  which  are  slightly  sloping 
toward  the  center,  and  vrith  openings  in  the  center  for  filling  the  tanks. 
The  oil  barrels  are  rolled  into  the  building,  and  by  means  of  alight  over- 
iiead  traveler  and  difllerential  hoist  are  hoisted  to  the  top  of  the  tank 
which  is  to  be  filled,  and  are  simply  emptied.  This  method  works  very 
satisfactorily,  especially  in  handling  certain  boring  oils  which  become 
•^  viscous  in  cold  weather  as  to  make  any  other  method  for  emptying 
the  barrel  except  breaking  in  the  top  unsuccessful.  Each  oil  tank  has 
:i  drawcock  and  three  gauge  cocks. 

Opposite  these  tanks  are  located  two  wooden  zinc-lined  oil  c^abinets 
that  have  been  located  previously  in  the  gun  shops.  They  are  used  for 
enjnne  and  dynamo  lubricants,  and  for  other  oils  of  which  only  small 
qaantities  are  needed.    The  soaking  tank  for  wooden  blocks  to  be  used 
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tor  lining  up  reamers  is  also  located  in  this  building,  and  sufficient  room 
is  left  for  the  accommodatiou  of  a  number  of  oil  barrels  in  the  ceut<»r. 
The  building  is  heat^  by  steam  from  the  gun  shop.  Arraugeuieuti) 
are  made  to  fill  the  building  with  live  steam  in  case  of  fire,  by  means  of 
a  valve  located  in  the  gun  shop  opposite  the  oil  house. 

KLBOTRIC  LIGHT  AND  POWER  PLANT. 

The  contract  for  this  plant,  whose  general  features  were  explained  iu 
my  last  annual  report,  was  awarded  to  the  E.  G.  Bernard  Electric  Com- 
pany, of  Troy,  K.  Y.,  agents  of  the  Siemens  &  Halske  Goiupany,  of 
America.    The  system  of  this  company  offered  some  very  important 
advantages,  esx>ecially  a  reduction  in  the  number  of  dynamos,  and  tbe 
use  of  a  single  dynamo  for  power  purposes  where  two  are  required  witb 
the  Edison  system.    These  and  other  changes  from  the  original  speciti- 
cations  were  embodied  in  the  contract,  while  farther  changes  were  made 
in  the  details  of  the  plant  in  the  course  of  its  construction.    The  sys- 
tem of  wiring  adopted  for  the  main  circuits  is  the  tree  or  tapering  sys- 
tem.   The  whole  plant  is  now  practically  completed,  but  only  the  power 
part  of  it  is  in  use.    A  temporary  injunction  prohibit-s  the  use  of  the 
light  plant  as  originally  specified  at  present,  but  it  is  to  be  hoped  that 
an  early  settlement  of  the  pending  litigation  will  permit  the  use  of 
electric  light  on  this  post,  which  is  so  much  the  more  needed,  as  the 
gas-service  system  had  to  be  discontinued  over  a  year  ago  on  account 
of  great  leakages  of  gas  due  to  the  corroded  state  of  the  gas  mains. 
A  small  appropriation  was  asked  for  last  year  to  replace  the  defective 
mains,  and  I  again  earnestly  invite  attention  to  the  necessity  of  these 
repairs,  without  which  the  post  is  now  practically  without  light. 

The  electric- light  plant  of  the  gun  factory  is  now  complete. 

The  underground  circuits  of  the  north  wing  have  been  changed  to 
overhead,  so  as  to  avoid  danger  from  injury  to  the  wires,  which  may  be 
caused  by  the  washing  of  the  floors  of  the  gun  shop. 

The  total  electric  energy  at  this  ix)st  now  comprises  two  90  Kilowatt 
dynamos  in  the  gun  shop,  and  two  45  Kilowatt  dynamos  in  the  lower 
uiachine  shop. 

I  would  like  to  call  special  attention  to  tbe  arrangement  of  the  twc 
stations  and  esi)ecially  to  the  switch  boards.  They  are  of  theskeletoi 
type,  and  so  arranged  as  to  expose  every  part  of  the  wiring,  the  connec 
tions,  switches,  and  instruments  to  plain  view.  This  arrangemeni 
requires  naturally  the  best  workmanship  and  material.  The  accom 
panyiug  photographic  plate,  No.  20,  represents  the  switch  board,  dyna 
mos,  etc.,  in  the  engine  room  of  the  gun  shop.  The  accompanying  map 
No.  8,  shows  the  main  circuits  as  executed. 

WATER-POWEB  PLANT. 

In  my  last  annual  report  I  called  your  attention  to  the  deplorabh 
condition  of  the  water-power  plant  at  this  post.  Arrangements  bav< 
been  prepared,  with  your  sanction  to  reconstruct  the  turbine  plant,  s< 
as  to  obtain  about  120  to  130  horse  power  by  water  power,  as  af2raius 
So-horse  power  with  the  present  deteriorated  plant.  It  is  expected  ti 
convert  about  lOO-horse  i)ower  into  electrical  energy  for  use  in  the  g-iii 
shop,  while  the  remainder  of  the  output  of  the  proposed  new  plant  wil 
be  needed  for  operating  the  lower  shops.  If  100-horse  power  from  thi; 
source  could  be  made  useful  in  the  gun  shop  it  would  reduce  the  annua 
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day  for  coal  about  .'^0  i>er  cent  and  therefore  reduce  tlie  cost  of  the 

,ms  quite  appreciably. 

A  part  of  the  8am  necessary  for  the  new  turbine  plant  has  been 

irady  appropriated,  but  there  is  still  an  amount  of  $7,654  lackmg:, 

je  need  of  which  was  explained  in  my  annual  estimate.    It  is  hoped 

kit  this  amount  will  be  appropriated,  for  the  sake  of  economy,  in  the 

pm  factory. 

BRIDGE,  ROADS,  PAVEMENTS,  ETC. 

The  accompanying  map  of  the  arsenal,  plate  No.  8,  shows  the  loca- 
k»Q  of  the  new  iron  bridge  across  the  Erie  Canal,  as  well  as  the  main 
Peiine  and  adjacent  roadways. 

The  cMJii tract  for  the  new  bridge,  which  is  represented  in  the  accom- 
iiaying  plates,  No8.  9  to  11,  was  awarde<l  to  the  Pennsylvania  Steel 
••uii>aDy,  and  the  bridge  Avas  erected  several  months  ago.  The  abut- 
it-Qts  are  built  of  concrete  up  to  the  surface  and  ft'om  the  ground  line 
^the  top  of  stone  masonry. 

A  chaDge  was  made  in  the  length  of  the  bridge,  as  described  in  the 
l^-ifie^tions  which  were  submitted  with  my  last  annual  report,  which 
^  fully  shown  in  the  drawings.  The  span  of  the  bridge  has  been 
B>»rtened  about  30  feet. 

Attention  is  called  here  to  an  interesting  operation,  which  is  shown 
ifi  the  photographic  plate.  No.  21,  accompanying  this  report.  Heavy 
mik  runs  were  put  in  position  on  the  west  embankment,  on  which  the 
fitlge  was  completely  assembled  and  riveted  up.  After  assembling 
M  riveting,  rollers  were  placed  between  the  bridge  girders  and  the 
tok  run.  By  means  of  these  and  winches  applied  at  the  rear  end  of 
i^  bridge,  the  latter  was  moved  forward  until  about  two- thirds  of  its 
«i^th  |»rojected  beyond  the  abutment.  The  free  end  of  the  bridge  was 
lext  8ui>ported  by  means  of  blocking  and  screw  jacks  on  the  deck  of  a 
arge  caual  boat,  and  the  bridge  was  floated  across  the  canal  in  this 
tanner  to  its  proper  place  on  the  eastern  abutment.  The  whole  opera- 
tion consumed  six  hours. 

The  most  important  roads  at  this  post  still  need  to  be  paved  with 
^nite  blocks,  especially  Main  avenue.  But  very  little  work  could  be 
eone  in  this  direction  during  the  past  year  on  account  of  lack  of 
^propriations.  The  amount  asked  in  my  annual  estimate  for  the  pav- 
a?  of  such  roadways  as  give  direct  access  to  the  gun  factory,  and 
tbers,  which  must  be  accessible  for  heavy  teams  in  bad  weather,  and 
^H>  for  the  filling  in  of  low  grounds,  is  very  much  needed.  If  Congress 
'^appropriates  the  amount  remaining  from  the  paving  of  Broadway  for 
H*  iuside  of  the  arsenal  grounds,  it  will  be  possible,  perhaps,  to  pave 
he  whole  or  part  of  Main  avenue. 

It  is  projier  to  remark  here  that  the  necessary  repairs  to  the  railroad 
tRu^ks  inside  this  arsenal  are  a  constant  source  of  considerable  expense 
fj  account  of  the  many  grades  and  curves  and  the  transportation  of 
bkvy  loads  over  same. 

NEW   OFFICE  BUILDING. 

Bids  were  received  June  26, 1894,  for  the  construction  of  a  fireproof 
office  building,  for  which  an  appropriation  is  available. 

The  increased  office  space  and  other  conveniences  afforded  by  this 
aew  building  will  permit  the  administration  of  the  arsenal  to  be  car- 
tu^d  oil  much  more  comfortably  and  expeditiously  than  at  present. 

The  building  is  to  be  located  as  shown  on  plate  No.  8,  and  its  construc- 
tion is  fully  explained  by  the  accompanying  specifications  and  draw- 
ings, plates  Nos.  12  to  16. 
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The  contract  for  this  building  was  awarded  to  James  McFerran,  o 
West  Troy,  for  the  ^nin  of  $19,687,  and  it  is  hoped  to  have  it  finishes 
for  occupancy  next  spring. 

WATER  SUPPLY. 

The  needs  of  an  improvement  of  the  present  water  supply  were  iiill; 
explained  in  my  last  annual  report,  and  it  is  to  be  hoped  that  Congres 
will  appropriate  the  sum  asked  for  at  this  session. 

FIBE   PROTECTION. 

The  facilities  for  fire  protection  are  entirely  inadequate  at  presen 
A  special  rejwrt,  with  recommendations,  on  this  subject  w-as  recentl 
submitted  for  your  consideration.  The  urgent  necessity  of  an  appn 
priatioh  to  carry  out  the  recommendations  for  the  efficient  fire  servic 
system  proposed  for  the  protection  of  Government  property,  the  valu 
of  which  exceeds  $2,000,000,  is  so  apparent  that  it  seems  only  necessar 
to  invite  especial  attention  to  this  subject. 

The  amount  asked  last  year  for  improvements  of  the  water  suppl 
will  furnish  a  part  of  this  protection,  while  the  amount  asked  for  i 
this  year's  annual  estimate  is  required  principally  for  a  powerful  moder 
steam  fire  engine,  a  ladder  truck,  stationary  hose  reels  in  the  shopi 
stationary  ladders  for  access  to  the  roofs  of  the  gun  shops,  an  increase 
number  of  hydrants,  an  alarm  system,  consisting  of  two  stations  and 
number  of  alarm  boxes,  etc. 

The  following  specifications  were  issued  during  the  past  year  an 
copies  are  attached  thereto: 

(1)  Specifications  for  gun  lathes  and  other  machine  tools  for  tb 
manufaicture  of  guns  t^oni  12  to  16  inches  caliber. 

(2)  Specifications  for  the  erection  of  a  fireproof  office  building. . 

gx:n  construction. 

The  construction  of  field,  siege,  and  seacoast  cannon  has  progresse 
steadily  and  satisfactorily  during  the  year.  The  number  of  gtins  mai 
ufactured  has  not  been  so  great  as  the  maximum  capacity  of  the  gu 
factory,  but  has  been  limited  by  the  funds  appropriated  and  availabl 
for  gun  construction;  the  quality  of  workmanship  has  been  exceller 
and  quite  up  to  the  high  standard  for  accuracy  which  must  beattaine 
in  the  manufacture  of  guns,  and  which  has  been  continuously  attaine 
in  the  work  at  this  arsenal.  A  number  of  improvements  have  bee 
introduced,  which  have  in  view  the  attaining  of  still  greater  a<icurac 
in  the  work,  and  more  particularly  a  certain  interchangeability  of  tb 
several  parts  of  the  breech  mechanism  of  guns  of  the  same  caliber. 

Special  attention  has  been  given  to  the  very  accurate  threading  ( 
breech  blocks,  breech  bushings  and  their  recesses,  and  to  the  preparti 
.tion  of  a  complete  and  accurate  set  of  templets  and  gauges  for  thi 
work.  The  threading  and  slotting  machines  have  been  overhauls 
and  slightly  modified  and  are  now  in  most  excellent  condition,  so  thn 
the  character  of  the  work  done  on  these  machines,  with  the  accessoric 
provided,  leaves  nothing  to  be  desired. 

Pending  the  preparation  of  the  templets  and  gauges  referred  to,  a  I 
work  of  tfireading  breech  blocks,  breech  bushings  or  their  recesses  wa 
suspended.  This  suspension  has  caused  a  temporary  setback  in  th 
number  of  completed  guns,  particularly  those  of  field  and  siege  caliber 
but  the  accuracy  which  is  now  attained  in  this  work  has  seemed  » 
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vitally  necessary  as  to  warrant  a  temporary  redaction  in  output. 
Moreover,  these  threading  machines  will  soon  catch  up  with  the  sched- 
uled output,  and  there  will  in  the  near  future  be  a  temporary  increase 
in  the  number  of  completed  guns  to  offset  the  temporary  reduction  in 
number  referred  to. 

A  summary  of  the  work  completed  and  that  in  progress  at  the  begin- 
ning and  end  of  the  year  is  given  in  the  following  table: 


I 


I 

*\ 

'i 


Caliber  and  kind  of  cannon. 


Construc- 
tion in  prog 
rea«  J  nno 
M,  1893. 


3.2-inch  B.  L.  rifle,  aeririce 

3.6- inch  B.  L.  rifle,  service 

5'inch  B.  L.  siege  rifle,  serrioe 

7-inch  B.  L.  siege  howitser,  seryici- 

7-lnGh  B.  L.  siege  mortar,  type 

8-inch  B.  L.  seaooast  rifle,  service 

10-inch  B.  L.  seacoast  rifle,  service 

10-inch  B.  L.  rifle,  Crosier,  wire-wonnd 

12-inch  B.  L.  seacoast  rifle,  service 

12-inch  seaooast  mortar,  steel,  service  , 


Cotnpleteil  ^S^^^I}!^' 

June  30.     ^'^™iP™f 

ififu  ressJnne 


25 


11 
11 

1  I 


All  of  the  cannon  noted  as  in  progress  of  construction  are  well 
advanced  toward  completion,  the  remaining  work  on  many  of  them  being 
only  the  threading,  which  has  been  delayed,  and  it  is  anticipated  that 
nearly  all  should  bQ  finished  by  the  end  of  the  calendar  year,  so  that 
the  output  will,  at  that  time  coniorm  very  nearly  to  the  schedule  of 
required  output  which  has  received  your  approval.  There  will  then 
have  been  completed  in  the  gun  factory  since  the  beginning  of  opera- 
tions 302  cannon  of  various  calibers,  viz:  One  hundred  and  twenty- 
seven  3.24nch  B.  L.  rifles,  seventeen  3.6- inch  B.  L.  mortars,  twenty-five 
3.6-inch  B.  L.  rifles,  twenty  5-inch  B.  L.  rifles,  twenty  7-inch  B.  L.  how- 
itzers, one  7-inch  B.  L.  mortar,  thirty  8-inch  B.  L.  rifles,  thirty-five 
10-inch  B.L. rifles  (service),  three  10-inch  B.  L.rifles  (wire-wound), fifteen 
12-inch  B.  L.  rifles,  eight  12-inch  B.  L.  mortars,  one  12.2-inch  B.  L.  mor- 
tar (converted). 

More  work  than  usual  has  been  done  during  the  year,  besides  the 
manufacture  of  new  service  guns,  in  the  way  of  alterations  and  fabrica- 
tion of  parts  of  guns. 

The  definite  system  of  work  which  was  introduced  somewhat  more 
than  a  year  ago,  and  to  which  reference  was  made  in  my  last  aunuiU 
report,  has  seemed  to  work  quito  satisfactorily,  and  little  if  any  modifi- 
cation thereof  is  deemed  necessary.  The  necessity  for  restricting  the 
output  and  consequently  the  working  force  on  account  of  limited  aiipro- 
priation,  interferes  somewhat  with  so  complete  a  test  of  this  system  as 
might  be  desired,  but  even  under  existing  conditions  the  modifications 
to  be  desired  are  in  minor  details  only. 

The  hope  held  out  in  my  last  annual  report,  that  by  this  time  the 
work  in  the  gun  shop  would  be  progressing  as  smoothly,  economically, 
and  expeditiously  as  could  be  expected,  has,  it  is  thought,  been  fulfilled. 
The  shop  seems  in  most  excellent  condition,  both  as  to  its  plant  and 
the  organization  of  its  personnel,  and  is  capable  of  turning  out  a  large 
number  of  guns  yearly. 

CABPENTEB  OB  WOOD- WORKING  SHOP. 

The  work  of  this  shop  has  been  considerably  reduced  during  the  year, 
and  has  resulted  in  a  material  reduction  of  the  force  employed.  Never- 
theless, the  work  on  patterns  for  machining  and  heavy  castings  lor  the 
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gun  shops,  the  repairs  of  wooden  6-pounder  and  12-poi 
riages,  the  construction  of  patterns  and  models  for  issur 
and  preparing  for  transportation  of  ordnance  and  ordnat 
the  necessary  work  in  connection  with  electric-plant  con 
repairs  of  public  buildings  have  all  combined  to  keep  the  8 
of  efficiency.  The  work  of  this  shop  includes  the  prepara 
issue  of  considerable  quantities  of  paint. 

MACHINE,  FINISHING,  AND  HARNESS  SHOPS. 

The  cessation  of  work  in  the  foundry  has  made  a  great  dift 
new  work  of  the  shops,  but  all  necessary  construction  and.^  q»  ■«  ^^^^ 
required  by  the  gun  factory  has  been  well  done,  and  the  ca!.^ 
work  has  been  satisfactorily  completed,  as  has  all  necessa'"^  ^^^ 
finishing  large  castings  fornished  by  the  contractor.    A 
invited  to  the  large  number  of  steel  projectiles  awaiting  tl 
of  a  satisfactory  paint  before  banding  and  finishing. 

FOUNDRY. 

The  foundry  was  closed  in  January,  the  casting  of  12-inch  ir 
iles  being  finished,  and  the  flasks,  patterns,  etc.,  were  tran 
the  Watertown  Arsenal,  in  compliance  with  instructions  of 
of  Ordnance. 

Isaac  Abno 
Major f  Ordnance  Department^  U.  8,  Army^  Comn, 

(Plates  Nos.  1  to  6  only  are  published.) 
(1924) 
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ASXVAL  REPORT  OF  TBE  PUINCIPAL  OPERATIONS  AT  THE  WATERTOIVS 

ARSENAL, 

(1  plate.) 

The  principal  operations  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1894,  have  been  as  follows: 

lu  the  enlargement  and  improvement  of  the  gun-carriage  plant,  by 
the  erection  of  new  shops,  the  enlargement  and  alteration  of  old  shops 
and  storehouses,  and  the  purchase,  erection,  and  manufacture  of  new 
and  improved  machine  tools. 

The  following  machine  tools,  in  addition  to  those  mentioned  in  the 
reports  of  the  preceding  year,  have  been  set  up  and  are  in  oi)eration: 

Machine  tools  purohaaed  during  the  fiscal  year  ending  June  30, 1894. 

MACHINK   SHOP. 

1  vertical  boring  and  turning  mill,  16  feet  to  25  feet $12, 300 

1  planer,  8  by  6  by.  20  feet 7,500 

I  planer,  4  by  4  by  24  feet 3,700 

1  planer,  32  by  32  inches  by  12  feet 1,110 

1  four-spindle  multiple  drill 1, 600 

1  cold-saw  cntting-off  machine,  No.  3 1, 250 

1  horizontal  boring  and  drilling  machine,  66  inches 2, 400 

1  bolt  cutter,  3  inch i 622 

I  engine  lathe,  10  inch 133 

3  engine  lathes,  14  inch 888 

Ungine  lathes,  16 inch 1,660 

3  engine  lathes,  24  inch 2,280 

I  upright  steam  hammer,  1,100  pounds 1,194 

SETriN(;-rp  shop. 

1  twenty-grosB-ton  double-trolley  overhead  traveling  crane,  77  feet  3  inches 

ipan,  under  contract  for  delivery $5, 960 

MACHINE   SHOP. 

1  double  horizontal  boring  machine,  manufactured  at  this  arsenal $2,500 

In  accordance  with  the  approved  plans  of  the  Chief  of  Ordnance,  work 
has  progressed  during  the  hscal  year  in  the  enlargement  and  improve- 
ment of  old  shops  and  storehouses,  and  in  the  building  of  new  shops, 
as  follows : 

The  foundry  has  been  completed  by  the  removal  of  the  16-foot  boring 
mill  to  the  south  wing  of  the  machine  shop  and  by  lengthening  the 
furnace  room,  on  the  south  side  of  the  building  proper,  so  as  to  permit 
the  erection  of  a  larger  core  oven  than  the  one  first  built— one  of  suf- 
ficient capacity  to  take  in  loam  cores  18  feet  9  inches  wide  by  20  feet 
deep  in  size,  for  the  lower  roller  paths  for  gun-lifb  and  12-inch  barbette 
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carriages.    This  addition  also  furnishes  storage  bins  for  fire  clay,  firp 
sand,  etc. 

By  the  use  of  the  two  cupolas  and  the  air  furnace  at  the  same  tim 
we  can  readily  make  castings  of  30  tons  weight,  which  are  as  large 
will  probably  ever  be  required. 

Under  recent  orders  the  discontinuance  of  the  foundry  (at  least  tei 
porarily)  and  the  transfer  of  all  patterns,  flasks,  etc.,  from  the  Watei 
vliet  Arsenal  to  this  arsenal,  leaves  the  Wateii^own  Arsenal  foundry  th 
only  one  in  the  Department,  I  believe,  capable  of  .making  castings 
any  size.  i 

During  the  year  the  foundry  has  made  all  of  the  castings  of  bronz 
and  iron  required  in  the  manufacture  of  8-inch,  10-inch^  and  12-mci 
barbette  carriages;  alterations  of  15-inch  and  8- inch  converted  rifl  | 
carriages;  platform  plates  at  Sandy  Hook;  the  8-inch,  10-inch,  and  li 
inch  cast-iron  |)rojectiles  for  experimental  purposes  at  Sandy  Hook  an 
for  issue  to  the  service,  as  well  as  small  quantities  of  3.2-inch  and3-inc 
projectiles. 

The  possession  of  the  best  testing  machine  in  the  country,  with  it ; 
adjunct,  a  chemical  laboratory,  en£u[)les  us  to  keep  close  track  of  th 
qualities  of  the  metals  bought  for  these  castings  and  of  the  resultini 
castings.  The  result  is  a  minimum  of  loss  in  castings  and  consequently 
in  the  expense  attending  these  castings.  We  are  also  absolutely  8ur«r 
of  the  soundness  ^f  the  castings,  for  it  is  obviously  not  to  our  inter'i 
est  to  turn  out  completed  products  defective  in  any  respect.  j 

The  special  mixtures  of  irons  required  for  castings  of  various  kin( 
and  shapes  can  only  be  gained  firom  experience.  Different  mixti 
differ  in  the  amount  of  contraction  in  casting  and  in  thiB  grain,  as  wel 
as  in  strength  and  density.  Having  acquired  this  experience  in  th 
foundry,  it  would  seem  to  be  of  public  interest  to  keep  it  up  and  improve/ 
upon  it.  It  should  not  be  forgotten  that  the  experiments  of  Rodman^ 
an  ordnance  officer,  on  metals  for  guns  brought  the  tensile  strength  of 
American  cast  iron  from  less  than  15,000  pounds  per  square  inch  to 
30,000  pounds  per  square  inch  and  more.. 

The  alterations  in  the  machine  shop  have  been  completed,  viz:  The; 
south  wing  fitteti  up  as  a  one-story  structure  for  the  large  boring  mills^' 
planers,  and  other  large  tools.  The  pattern  room  has  been  removed  to! 
the  foundry  extension  from  the  second  story  of  the  north  wing,  thus 
ox)ening  up  that  entire  story  to  small  tools,  and  affording  ample  space 
for  all  probable  additions  to  these.  A  new  tool  room  has  been  fitted  up 
on  that  story,  with  an  elevator  for  tools  to  the  first  story,  and  the  fore- 
man's office  removed  to  the  center  of  the  lower  floors.  A  large  arch 
has  been  constructed  between  the  two  wings  of  the  machine  shop,  and 
connection  made  by  rails  and  turntables  from  one  end  of  the  nortlf 
wing  to  the  far  end  of  the  other  wing,  entirely  through  the  shop} 
Space  has  been  left  in  the  south  wing  adjoining  the  present  engin^ 
room  for  an  additional  engine  room  when  required.  j 

It  is  proposed  in  the  near  future  to  reset  the  main  battery  of  boileri 
perpendicular  to  their  present  setting,  construct  coal  bins  with  con 
nections  to  the  Fitchburg  Railroad  and  to  the  boiler  room. 

In  the  foundry  extension  machine  «hop  are  located  some  of  the  larg- 
est planers,  boring  mills,  etc.,  among  them  a  double  horizontal  boring 
mill  of  our  own  design  and  manufacture  for  boring  the  two  hydrauUc 
cyhnders  of  a  gun  carriage  at  the  same  time;  such  a  tool  was  not  in 
the  market. 

The  new  erecting  shop  has  been  completed  and  in  use  for  several 
mouths,    ^t  present  one  end  of  it  suffices  for  setting  up  purposes 
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while  the  other  end,  with  its  railroad  connection  with  the  Fitch 
'  |.  Railroad  tracks,  affords  space  and  facilities  for  the  storage  and 

\  1  meut  of  completed  carriages. 

There  are  3  20ton  hand  traveling  cranes  in  the  mac*hine  shops 

erecting  shop,  all  capable  of  being  converted  into  electric  cranes  ^ 

the  work  on  hand  justifies  the  expense.    In  our  estimates  for  this 

i  is  embraced  an  item  for  and  electric  plant  of  snfiicient  capacity, 

I  believed,  to  ran  these  cranes,  such  electric  machine  tools  as  m( 

f  desired,  and  to  light  the  shops  and  post.    It  is  believed  that  ecoi 

i  would  justify  the  erection  of  this  plant  as  early  as  possible.    Ii 

^  short  days  of  winter  the  light  from  gas  is  insufficient  for  accurate 

^  a  good  part  of  the  time,  and  the  gain  in  this  respect  alone  wou] 

several  years,  counterbalance  the  expenditure. 

It  was  necessary,  and  it  is  still  necessary  in  a  less  degree,  t 
cautious  iu  the  selection  of  our  large  tools,  for  the  ultimate  foi 
depressing  carriage  to  be  adopted  and  made  here  was  not  dec 
upon.  But  the  large  tools,  and  the  small  tools  for  that  mattei 
adapted  to  almost  any  class  of  woi  k,  and  it  is  believed  there  is  no 
tern  of  gun  carriage,  at  home  or  abroad,  that  can  not  be  manufact 
in  the  Watertown  Arsenal  shops. 

It  would  be  safe  to  go  ahead  now  and  complete  the  purchase  o 
tools  necessary  to  equip  the  plant,  and  an  estimate  has  been  ma 
that  end. 

The  blacksmith  shop  is  rapidly  becoming  an  important  part  of 
carriage  factory.  There  are  many  steel  forgings  of  various  shi 
some  quite  large,  say  several  hundred  pounds  in  weight,  some  si 
but  all  are  required  to  be  uniform  in  texture  and  absolutely  sou] 
every  respect.  Our  experience  in  purchasing  steel  forgings  to  s 
did  not  warrant  a  Continuance  of  that  plan.  They  were  very  co 
many  pieces  developed  defects  in  the  working,  and  the  times  of  deli 
delayed  our  work;  to  replace  defective  pieces  in  each  lot  dela^ 
still  more. 

Our  largest  steam  hammer  is  of  two  tons  capacity,  and  capal 
forging  most  of  the  steel  pieces  required.    By  purchasing  the 
mered  open-hearth  billets  of  the  required  physical  qualities  froc 
steel-makers  we  have  not  only  been  enabled  to  get  better  forging 
the  greater  care  we  have  taken  with  them,  but  to  make  the  forgin 
needed  and  at  less  than  half  the  price  paid  formerly. 
Sufficient  experience  has  been  hsui  to  justify  us  in  entering 
.  steel  forging  upon  a  larger  scale.    It  is  ])roposed  to  erect  a  5-ton  s 
hammer  which  has  sufficient  power  to  reach  effectively  the  interi 
the  largest  steel  forging  in  any  of  the  proposed  gun  carriages, 
sidering  the  importance  of  sound  steel  forgings  in  gufi  carrij 
nothing  should  be  left  to  chance  in  securing  the  best. 

In  all  of  the  modern  guu  carriages  are  steel  castings  of  large 

and  the  top  carriage  is  a  complex  affair.    Many  of  these  castings 

been  rejected  for  various  defects,  as  for  instance  blowholes.    It  s 

to  be  impossible  in  the  present  stage  of  the  steel-casting  indust 

secure  castings  of  large  size ;  and  although  made  after  the  saitie  pat 

yet  of  the  same  size.    The  shrinkage  seems  to  vary  with  the  h€ 

I  the  molten  metal.    This  difficulty  will  doubtless  be  remedied  in 

and  gun  carriages  may  be  made  with  their  parts  interchangeable 

t  similar  parts  in  other  carriages.    It  may  not  be  essential  that  1 

large  castings  be  interchangeable;  at  all  events  they  are  not  ii 

f^  ^  carriages  now  being  made. 

The  old  storehouse  opposite  the  machine  shop  has  been  convertec 
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a  carpenter  and  pattern  Hhop  by  removing  its  floors  so  as  to  make  it  a 
single-story  building,  and  a  wing  lias  been  added  to  its  northwest  cor- 
ner tor  an  engine  room,  foreman's  office,  and  storage  room,  and  the  car- 
penter sliop  equipped  with  the  most  approved  tools.  Steam  is  brought 
to  tlie  engine  by  an  underground  conduit  from  the  main  battery  ^f  boil- 
ers at  the  machine  shops.  This  conduit  consists  of  an  iron  pipe  encased 
in  a  nonconducting  material,  and  inclosed  in  an  interior  and  an  exterior 
wooden  box.  The  exterior  box  is  coated  inside  and  outside  with  coal 
tar.  The  depth  of  the  top  of  the  box  is  only  18  inches  below  the  ground, 
yet  when  the  snow  last  winter  was  covering  the  ground  there  were  no 
indications  of  the  steam  pipe  so  close  below. 

All  of  the  patterns  for  the  8-inch,  lOinch,  and  12-inch  B.  L.  barbette 
carriages,  the  12-inch  gun  lift  carriage,  ])latforni  plates  for  Sandy  Hook, 
and  many  smaller  constructions  have  been  during  the  year  made  in  this 
shop.  This  shop  has  also  had  its  full  capacity  employed  in  getting  out 
mortar  wagons,  sling  carts,  gun  lifts,  gins,  rammers  and  sponges,  and 
other  implements  and  ec|uipmentsfor  the  service,  mounting  and  moving 
of  the  seacOast  armament.  As  the  guns  and  carriages  grow  in  size  and 
complication  the  implements  and  equipments  also  grow  in  size  and  com- 
plication. The  gun  lift  has  been  adapted  to  the  service  of  the  15-inch 
gun  on  the  improved  carriage,  but  it  will  not  answer  for  mounting  the 
new  armament. 

The  transportation  of  large  gun  carriages  involves  great  trouble  and 
expense.  It  is  possible  to  construct  s^iecial  cjirs  that  will  carry  these 
carriages  by  rail  in  pieces  to  their  destination,  but  it  is  very  desirable 
that  they  be  transported  with  no.more  dismantling  than  necessary.  A 
dock  upon  the  Charles  River  within  our  grounds  enables  us  to  transfer 
to  lighters  drawing  less  than  12  feet  gun  carriages  entire  for  transporta- 
tion to  points  upon  the  Atlantic  or  (lulf  coast.  As  our  fortifications 
are  upon  exposed  points  and  islands,  with  which  there  are  no  close 
railroad  connections,  the  carriage,  even  if  transportecl  by  rail  from 
here,  eventually  has  to  be  transferred  to  lighters.  There  may  be  no 
facilities  at  the  end  of  the  railroad  lines  to  transfer  heavy  weights. 
It  would  seem  to  be  desirable,  therefore,  in  many  instances,  to  ship 
from  here  by  water.  I  have  (consequently  estimated  for  a  sufficient 
amount  to  build  a  railroad  from  the  erecting  shop  to  the  wharf. 

The  improvements  and  changes  in  progress  in  the  shops  during  the 
preceding  year  left  over  to  this  fiscal  year  a  great  part  of  the  work  of 
that  year  in  the  alteration  of  the  15-inch  and  8-inch  converted  rifle 
carriages.  But  we  were  able  to  clear  our  hands  of  this  leftover  work 
and  report  completed,  at  the  end  of  the  year,  23  15-inch  and  t)  8-inch 
converted  rifle  carriages. 

Of  the  new  model  8- inch  B.  L.  barbett<5  carriage,  7  have  been  com- 
pleted during  the  year  (except  a  toj)  carriage  for  one,  which  was 
rejected  for  defects).  Two  of  these  have  been  issued  to  the  service, 
1  each  to  West  Point  and  Fort  Monroe,  and  the  remaining  6  carriages 
are  in  store  awaiting  orders  for  shipment. 

Two  12-inch  B.  L.  barbette  carriages  have  been  completed  during 
the  year.  One  of  them  was  issued  to  the  proving  ground  for  test;  the 
other  remains  in  store  subject  to  issue.  The  remaining  two  carriages 
of  this  kind  under  construction  have  been  delayed  in  their  completion 
by  the  failure  of  the  Steel  Casting  Company  to  supply  i)erfect  castings. 
They  will,  however,  be  completed  in  the  course  of  several  months, 
possibly  by  September  30, 1894. 

Wo  have  also  in  process  of  construction  3  12  inch  gun-lift  car- 
riages.   The  construction  of  th^se  carriages  has  also  been  delayed  by 
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nonreceipt  of  steel  castings,  bat  many  of  their  parts  are  so  advanced 
tbat  if  the  steel  castings  to  be  received  prove  Sound  then  completion 
is  bat  a  mutter  of  several  months'  work. 

We  have  also  in  .course  of  construction  5  10-inch  B.  L.  barbette 
carriages.  The  contract  for  the  steel  parts  of  these  carriages  has  been 
let,  and  the  entire  lot  will  be  completed  during  this  fiscal  year. 

The  designs  of  these  carriages  had  to  be  worked  out  in  all  their 
details,  patterns,  models,  et/C.,  and  improvements  added  as  they  were 
suggested  during  the  i)rocess  of  construction.  The  machine  tools 
capable  of  doing  the  work  required  on  them  had  to  be  purchased  and 
set  up.    The  delay  in  their  construction  does  not  seem  unreasonable. 

One  of  thf^  most  important  and  most  interesting  departments  of  this 
arsenal  is  the  testing  department,  with  its  adjunct,  the  chemical  labor- 
atory. It  is  only  necessary  hei*e  to  speak  of  its  work  in  connection 
with  ordnance  matters.  Its  operations  entire  are  embraced  in  an 
annual  report  issued  as  a  public  docupient  under  authority  of  Con- 
gress. 

For  many  years  this  machine  has  been  employed  to  a  great  extent  in 
determining  the  physical  qualities  of  the  metals  used  in  gun  construe* 
tion,  and  its  tests  have  done  much  to  lead  to  improvements  in  these 
qualities.  During  the  past  year  tests  have  been  made  for  the  Depart- 
ment upon  material  representing  S,  10,  and  12  inch  B.  L.  guns  and 
12-iuch  ritied  mortars,  steel  for  the  .30-caliber  repeating  rifle,  also  upon 
steel  and  iron  for  gun  caiTiages,  and  cast  iron  for  the  shot  and  shell 
being  ma<le  here. 

Work  has  also  been  done  for  various  other  Departments  of  the  Oov- 
ernraent,  as  upon  chains,  shackles,  and  swivels  for  the  Navy  Depart- 
ment and  light-house  inspectors,  and  shot  lines  for  the  Life-Saving 
Service. 

The  class  of  investigative  tests  has  comprised,  among  others,  the  * 
test  of  an  8-inch  steel  rifle  gun  tabe.  The  results  of  the  tests  as  orig- 
mally  designed  will  be  published  in  a '^  Note  on  the  construction  of 
ordnance."  It  is  only  necessary  to  say  here  that  a  close  concurrence 
was  found  in  these  experimental  results  with  the  computed  results 
based  on  formula  for  gun  construction,  as  developed  by  Gapt.  B.  Birnie, 
Ordnance  Department. 

Supplementary  tests  are  to  be  made  upon  the  same  line  of  investiga- 
tion, and  upon  completion  of  this  series  the  results  will  be  embodied,  it 
is  believed,  in  an  additional  "  Note.'^ 

The  annual  report  of  tests  of  metals  will  contain  an  enumeration  of 
the  mixtures  used  in  the  arsenal  foundries,  brass  and  iron,  the  tensile 
strengths  of  the  resulting  metals,  and  their  chemical  analysis.  Mechan- 
ical tests  and  analysis  are  also  given  of  pig  irons  which  have  been  used. 

The  high  tensile  strength  unifonnly  displayed  in  the  castings  pro- 
duced will  render  the  mformation  conveyed  by  these  tests  of  great 
value  in  all  cases  where  a  superior  grade  of  iron  is  required. 

In  coivjunction  with  the  exhibit  of  tested  material  at  the  World's 
Columbian  Exposition  at  Chicago,  some  railroad-track  experiments' 
were  carried  out  on  the  track  of  the  Chicago,  Burlington  and  Quiiicy 
Eailroad.  The  experiments  sho\yed  the  behavior  of  diflerent  weights 
of  rails  on  two  different  kinds  of  ballast,  gravel,  and  cinder^  under  the 
weights  of  different  classes  of  locomotives.  Observations  were  made 
showing  the  total  depression  of  the  rails  according  to  the  weights  and 
wheel  bases  of  the  locomotives,  and  the  fiber  stresses  in  the  rails  in  dif- 
terent  positions,  with  reference  to  the  wheels  and  the  supporting  tires. 

It  is  believed  th'at  this  class  of  tests  is  of  special  importance  in 
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sapplementing  the  tests  made  directly  in  the  testing  machine,  and  that 
the  safety  of  the  traveling  public  would  be  increased  by  more  fully 
developing  information  of  this  character.  Tests  have  been  continued 
to  determine  the  endurance  of  metals  to  repeated  stresses  in  the  form 
of  rotating  shafts,  and  specimen  tests  have  been  made  of  the  metal 
after  a  large  number  of  repeated  loads  have  been  received.  Much 
interest  is  taken  in  these  tests  as  well  as  in  the  direct  practical  deter- 
mination of  the  stresses  which  are  endured  by  material  in  actual  serv- 
ice,  because  classes  of  tests  form,  as  it  were,  a  connecting  link  between 
the  every  day  use  of  metals  and  the  more  comprehensive  but  somewhat 
abstract  investigations  of  the  laboratory. 

About  the  close  of  the  last  fiscal  year  some  phenomenal  restilts  were 
obtained  with,  shafts  rotated  at  temperatures  above  400^  F.,  when  it 
was  found  that  the  metal  endured  from  four  to  ten  times  the  number 
of  loads  which  it  was  capable  of  enduring  when  the  metal  was  cx)ld. 
Specimens  of  an  annular  form  have  been  tested  from  these  shafts 
which  ran  so  long  at  a  blue  heat,  and  the  tensile  strength  was  found 
much  higher  than  that  possessed  by  si)ecimens  taken  from  the  cold 
metal.  The  general  drift  of  evidence  furnished  by  ruptured  specimens 
has  for  a  long  time  tended  to  show  that  metals  while  loaded  within  a 
limit  represented  by  what  is  commonly  known  as  the  elastic  limit 
would  endure  a  large  number  of  repeated  loadings  before  rupture, 
nevertheless  that  when  rupture  took  phice,  although  nominally  under 
a  stress  not  far  from  the  elastic  limit,  yet  there  were  strong  reasons  for 
believing  that  actually  the  stresses  on  the  parts  ruptured  first  passed 
through  a  8tat;e  of  resistance  bearing  some  relation  to  the  tensile 
strength  of  the  metal;  in  other  words,  that  while  the  elastic  limit  in  a 
measure  fixed  tlie  limit  of  stress  which  it  would  be  safe  to  apply  a  large 
number  of  times,  yet  before  rupture  would  occur  the  metal  would  first 
pass  through  the  higher  stresses  between  the  elastic  liinit  and  the  ten- 
sile strength  of  the  metal. 

At  a  blue  heat  the  elastic  limit  is  lower  than  at  atmospheric  temper- 
atures, yet  the  tensile  strength  is  much  greater  at  this  elevated  temper- 
ature. The  fact  that  certain  of  the  specimens  from  the  shafts  showed 
higher  finjd  strength  is  strong  evidence  that  when  rupture  occurs  the 
metal  is  then  at  its  maximum  strength,  or  has  been  at  some  time  prior 
to  the  instant  of  rupture.  This  being  the  case,  we  should  expect  the 
development  of  internal  strains  might  explain  the  diftbrence  between 
the  apparent  and  the  real  strength  of  the  metal. 

Tests  will  be  continued  and  eiforts  made  to  detect  a  priori  evidence 
of  deterioration  and  impending,  rupture  in  metals.  Through  tests  of 
this  class,  it  is  hoped' the  relation  of  chemical  composition  and  mechan- 
ical treatment  in  steels  may  be  better  understood. 

it  is  thought  that  opportunity  will  be  found  during  the  coming  fiscal 
year  to  resume  the  subject  of  tempering  of  steel  bars.  A. systematic 
investigation  of  the  possible  combinations  of  physical  properties  in  steels 
of  diflferent  percentages  of  carbon  and  other  elements  will  greatly  facil- 
itate future  work  when  tempered  metal  is  employed. 

A  drop-testing  machine,  for  which  an  item  has  been  embraced  in  my 
annual  estimate,  is  needed  to  supplement  the  work  of  the  testing 
machine.  The  failures  of  material  in  services  generally,  and  at  all 
times  in  ordnance  constructions,  occur  under  the  effect.of  a  shock  or 
suddenly  applied  load.  The  transmission  of  suddenly  applied  loads  in 
biirs,  or  in  parts  of  finished  stnictures  when  the  loads  are  confined 
to  the  elastic  limits,  and  also  when  those  limits  are  exceeded,  are 
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important  subjects  of  investigation  and  of  especial  interest  to  ord- 
nance constructors.  (I  also  inclose  description  of  a  barbette  carriage 
for  12-inch  B.  L.  rifle  with  sixteen  tracings  (see  Appendix  16).  Des- 
criptioii  of  a  doable  horizontal  boring  machine  built  at  Watertown 
Arsenal,  with  seven  tracings  showing  details  of  machine  (see  Appendix 
17).  One  tracing  showing  moditied  Piper  gin. 
Very  respectftilly,  your  obedient  servant, 

J.  W.  Rbilly, 
Major,  Ordnance  Department,  U.  8.  Army,  Ofyinmanding, 
The  Chief  of  Ordnance,  U.  8.  Army, 

Washington,  J).  C. 
Watertown  Arsenal. 

Awnist  29,  1894. 
a727) 
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DKSCIUPTION  ilF  BARBETTE  CAItRlAGK  FOK  Iz-IXCH  Ji.  L.  RIFLE, 

(16  plates.) 
BARBETTE   CARRIAGE. 

The  carriage  consists  of  the  following  principal  parts:  (1)  The  top 
carriage.  Plate  II.  (2)  The  chassis  and  upper  roller  path.  Plates  III 
and  IV.  (3)  The  lower  roller  path,  together  with  the  devices  for  check- 
ing recoil,  elevating  and  traversing  the  gun,  and  lifting  the  projectile. 
Plate  V  et  seq. 

The  lower  roller  path  or  bedplate  is  bolted  to  the  platform.  Upon 
it  rests  a  live  roller  ring  of  forged  steel  rollers  supporting  the  upper 
roller  path  and  chassis.    The  top  carriage  rests  on  the  latter. 

THE  TOP   CAKHIAGE. 

(Plate  II.) 

This  is  mainly  in  one  piece  of  cast  steel,  containing  the  trunnion  beds 
and  hydraulic  cylinders.  The  cheeks  are  joined  by  a  transom,  dished 
at  the  rear  to  permit  the  elevation  of  the  gun.  The  carriage  rests  on 
18  recoil  rollers  of  forged  steel,  placed  in  pockets  formed  in  the  chassis. 
The  trunnions  of  the  gun  are  retained  in  their  beds  by  cap  squares 
fitted  to  undercut  recesses  in  the  top  carriage  and  bolted  down. 

The  hydraulic  (cylinders  are  miichiued  on  the  inside  and  receive  the 
apparatus  for  checking  recoil.  Throttling  bars,  so  called,  of  uniform 
width  and  varying  depth  (shown  in  detail  in  Plate  VIII)  are  bolted  to 
opposite  interior  rectilinear  elements  of  the  cylinder,  the  piston  heads 
being  slotted  to  travel  over  them.  The  change  in  profile  of  the  throt- 
tling bars  regulates  the  passage  of  the  neutral  oil,  used  in  the  cylinders, 
through  the  slots  in  the  piston  head  according  to  the  force  of  recoil. 
An  equalizing  pipe  connects  the  ends  of  the  hydraulic  cylinders,  and 
filling  and  emptying  holes  are  provided  at  rear  and  front  of  the  cylin 
ders.  The  convex  surfaces  of  the  piston  heads  are  covered  with  bronze 
and  the  trunnion  beds  are  similarly  lined. 

The  cylinders  are  threaded  at  the  rear  to  receive  steel  cylinder  heads 
with  recesses  into  which  fit,  with  slight  clearance,  the  prolongations  of 
the  piston  rods,  for  checking  the  shock  when  the  gun  returns  in  bat- 
tery after  firing.  The  front  ends  of  the  cylinders  are  closed  by  stuffing 
boxes,  consisting  of  bushings,  glands,  and  followers,  through  which  the 
pistons  pass.  The  space  for  packing  is  filled  with  hemp,  against  which 
the  gland  forces  the  follower  to  prevent  leakage  of  the  neutral  oil  in 
the  cylinders. 
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The  piston  rods  ^ro  attached,  at  their  forward  ends,  to  projections 
cast  on  tbo  front  part  of  the  chassis.  These  projections  serve  as  part 
supports  to  a  gun  shield  which  may  be  bolted  to  the  chassis. 

The  lateral  bearing  surfaces  of  the  top  carriage  upon  the  chassis  are 
lined  with  bronze  strips,  to  prevent  burnishing  the  steel.  The  outer 
edges  inclose  the  edges  of  the  chassis  rails,  to  prevent  the  top  carriage 
from  rising  wheu  the  gun  is  fired. 

THE   CHASSIS  AND  UPPER  BOLLEB  PATH. 
(Plates  III  and  IV.) 

These  are  of  cast  steel.  The  chassisr  rails  are  inclined  at  an  angle  of 
40,  with  the  horizontal  sufficient  to  insure  the  easy  return  of  the  gun  in 
battery,  by  the  action  of  gravity,  after  firing.  The  sides  are  accurately 
fitted  between  lugs  on  the  upper  roller  path  and  are  securely  bolted  to 
tbe  latter.  The  front  end  is  also  hooked  over  a  projection  on  the  Upper 
roller  path.  Four  forged-steel  clips  are  bolted  to  the  outside  surface  of 
the  upper  roller  path.  A  lip  on  these  engages  under  the  geared  fiange 
on  the  lower  path  to  reduce  jump  in  firing  and  returning  in  battery.  A 
dust  guard,  made  in  lour  sections,  is  bolted  between  the  clips  and  pro- 
tects the  live  roller  ring.  The  carriage  is  provided  with  rubber  buffers 
at  rear  of  chassis,  in  case  the  recoil  is  not  taken  up  in  the  designed  48 
inches. 

THE  LOWER   ROLLER  PATH   OR  BEDPLATE. 

(Plate  v.) 

This  is  in  one  piece  of  cast  iron,  fastened  to  the  platform  or  bed  by 
sixteen  2-inch  bolts.  It  has  a  pintle  cylinder,  over  which  fits  the  pintle 
bearing  of  the  upper  roller  path.  A  spiral  oil  groove  is  cut  in  the  out- 
side of  the  pintle  cylinder.  A  live  roller  ring  of  24  conical  forged-steel 
rollers  rests  upon  the  be<lplate,  and  upon  this  ring  the  remainder  of 
the  system  is  supported  and  traversed.  These  rollers  rest  on  an  accu- 
rately planed  surface,  and  are  held  at  equal  intervals  from  each  other 
between  two  wrought-iron  distance  rings,  which  are  slotted  to  receive 
trunnions  turned  on  the  ends  of  the  rollers.  The  rings  are  held  con- 
ce,ntric  with  each  other  by  cast-iron  separators,  fastened  to  the  ringa 
by  wrought-iron  bolts.  Flanges  on  the  inner  ends  of  the  rollers,  extend- 
ing above  and  below  the  respective  roller  paths,  retain  the  system  con- 
centric with  the  pintle.  The  upper  flange  of  the  roller  path  is  geared 
,  all  around  to  receive  the  pinion  used  in  traversing.  A  graduated  train- 
ing circle  is  attached  to  the  lower  roller  path  ^ndis  marked  to  degrees 
and  half  degrees,  and,  by  means  of  a  graduated  pointer  bolted  to  the 
left  front  clip,  may  be  read  to  two  minutes. 

THE  ELEVATINa  MECHANISM. 
(PJate  VII.) 

This  consists  of  a  shaft,  supported  in  bearings  attached  to  right  side 
of  chassis.  The  shaft  is  squared  for  a  distance,  to  the  rear  from  its 
bearing,  equal  to  the  length  of  recoil.  It  is  actuated  by  two  hand- 
wheels  and  a  shaft  at  the  front  of  the  carriage  through  the  medium  of 
spiral  and  mitered  gearing.  The  miter  drives  an  upright  shaft,  work- 
ing in  bearings  att^M^hed  to  the  top  carriage.    At  the  end  of  this  shaft 
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is  attached  a  worm,  actaatiug  through  a  worm  wheel  a  pinion  which 
oi)erate3  the  elevating  arc.  The  elevating  arc  is  bolted  to  the  gun.  The 
worm  wheel  has  a  friction  clamp,  which  permits  motion  to  the  gear 
during  recoil  without  strain  on  the  elevating  mechanism. 

The  gun  can  be  elevated  from  either  side  of  the  carriage  and  from* — 7^ 
to  +150.  Degrees  of  elevation  are  noted  on  the  elevation  indicator. 
This  consists  of  a  bronze  rack  attached  to  the  end  of  left  trunnion  of 
the  gun.  The  rack  actuates  a  bronze  pinion  on  a  stud  attached  16  the 
cap  square.  A  pointer  attached  to  the  pinion  indicates  the  degrees  on 
a  graduated  bronze  arc  attached  to  the  top  carriage.  .« A  spring  catch 
permits  the  easy  removal  of  the  pointer,  to  prevent  injury,  during  firing. 
An  adjustable  counterweight  to  the  pointer  controls  the  contact  between 
the  teeth  of  the  rack  and  the  pinion  and  takes  up  the  back  lash. 

The  arc  is  graduated  to  represent  degrees  and  half  degrees,  and  by 
means  of  a  graduation  on  the  pointer  can  be  read  to  2  minutes.  On 
the  lower  edge  of  the  graduated  arc,  space  has  been  left  for  range  grad- 
uation. 

Plates  attached  to  either  side  of  the  carriage,  above  the  handwheels 
for  elevating,  indicate  the  directions  for  elevating  and  depressing. 

TRAVERSINa  GEAR. 

(Plate  IX.) 

Traversing  is  effected  by  means  of  a  shaft  having  a  crank  at  each  end. 
To  the  middle  of  this  shaft  is  attached  a  worm.  This  engages  in  a  worm 
wheel  on  a  vertical  shaft,  having  at  its  lower  end  a  pinion  which 
meshes  in  the  rack  cut  on  the  lower  roller  path.  The  piece  can  be 
traversed  through  the  entire  circumference. 

SHOT  HOIST. 

(Plate  XI.) 

Hoisting  of  the  shot  is  effected  by  means  of  blocks  attached  to  a 
crane.  Tlie  crane  is  held  by  two  lugs  on  the  left  side  of  chassis.  A 
manila  rope  passes  over  the  guide  pulleys  of  the  crane  to  the  drum, 
which  is  driven  by  a  spur  gear  and  pinion.  A  ratchet  wheel  and  pawl 
are  provided  for  "  holding"  the  shot  at  any  time  during  the  hoist. 

CHASSIS   SIGHT. 

Provision  is  made  at  the  rear  end  of  the  right  chassis  for  the  chassi 
sight. 

A  platform  attached  to  the  chassis  affords  standing  room  for  operat- 
ing breech  mechanism,  loading,  and  cleaning.  A  sliding  plate  in  the 
platform  is  attached  by  rods  to  the  top  carriage  and  moves  with  the 
top  carriage  from  and  to  battery. 

The  total  weight  of  the  carriage  is  112,804  pounds,  or  about  50  tons, 
distributed  as  follows : 

Pounds 

Top  carriaffe 17,590 

Chassis  ana  npper  roHer  path 46, 670 

Ix)wer  roller  path 34, 120 

Platform,  crano,  and  other  partH 14, 424 

Weight  of  the  moving  parts  of  carriage,  about  34  tons,  and,  including 
the  gun,  86  tons. 
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^"^^  ^X  DiitoBee rings;  conical  rollers. 

fjroi  VIJ.  Ogwaiing  apparatus. 

Till-  KecKril  brak*^;  counter-recoil  bnft'er;  stuffing  box. 

OL  TrsYening  api»arattts. 

X-  Pl^on  roda,  heads  and  n n ts ;  recoil  rollera ;  roller  jonmals ;  guide  hooks ; 

bvffen  and  buffer  brackets. 

XL  Aot  bdi^  (hoisting  apparatus). 

XfL  I^Mding platform;  platform  for  chassis  sight. 

r£  %UL  ^liduji  platform  and  connections. 

XiW  fclrratioa  indicator. 

Xy,  Ifoltliat, 
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^^^  LIST  OP    DRAWIXns. 

Plate        I.  General  drftwin^. 

til.  Top  carriage. 

III.  Chaasls;  standard  for  chiusis  night;  crane  bracket. 

lill|  ^  IV.  Upper  roller  path ;  dnst  guard;  azimuth  indicator. 

^1  V.  Lower  roller  path. 

x>    '      .  VI.  Distance  rings;  conical  rollers. 

"^"*  VII.  Elevating  apparatus. 

VIII.  Recoil  brake;  counter-recoil  bnfter;  stutling  box. 

IX.  Traversing  apparatus. 

.  X.  Piston  rods,  heads  and  nuts ;  recoil  rollers ;  roller  jonrnals ;  guide  boob; 

buffers  and  buffer  brackets. 

XI.  Shot  hoist  (hoisting  apparatus). 

XII.  Loading  platform ;  platform  for  chassis  sight. 

XIII.  Sliding  platform  and  connections. 

4^1  XIV.  Elevation  indicator. 

l)ai  XV.  Bolt  list. 

^^1  XVL  Nomenclature,  principal  dimensions  and  weights,  bill  of  material. 
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Appendix    17. 
♦ 

DESCklPTION  OF  DOUBLE  HORIZONTAL  BORING  MACHINE, 

(7  plates.) 

The  bed  is  made  in  two  halves  and  bolted  together  to  facilitate  the 
casting;  it  is  open  in  the  middle,  to  give  room  for  the  downward 
extended  portion  of  the  transoms  on  the  barbette  top  carriages  and  for 
the  lower  cylinder  on  the  12-inch  gun  lift. 

The  side  cheeks,  upon  which  rests  the  top  carriage  while  boring,  are 
bolted  to  the  bed.  Graduation  at  each  end  of  the  bed,  corresponding 
to  the  distance  between  the  centers  of  the  diflferent  carriages,  will  set 
the  side  cheeks  to  the  required  distance. 

The  boring  bars,  which  operate  in  bearings  bolted  to  the  top  flange 
of  the  side  cheeks,  are  actuated  by  worm  wheels,  driven  by  worms. 
To  the  worms  are  attached  keys,  which  fit  into  keyways  made  the 
whole  length  in  the  shaft.  Each  bar  is  provided  with  boring  head,  fed 
by  screws  running  the  whole  length  of  the  6-inch  bars.  The  feed  screws 
are  driven  by  gears  and  levers,  which  have  slots  working  on  studs 
attached  to  the  shaft  bearings.  The  feed  can  thus  be  manipulated  by 
changing  the  gears  at  the  rear  end  of  boring  bars.  The  bars  are 
reduced  to  5  inches  in  diameter  at  the  front  end  in  order  to  bore  the 
stuffing-box  end  on  the  carriages.  Each  end  of  the  boring  bars  has  a 
sleeve,  threaded  on  the  outside,  corresponding  to  the  number  of  threads 
at  the  end  of  the  cylinders.  To  each  sleeve  is  fitted  keys  running  in 
keyways  on  the  boring  bar.  There  are  also  back  rests,  having  nuts 
attached  to  screws  operated  by  hand  wheels.  These  nuts,  when 
•  screwed  down  so  the  threads  at  the  lower  end  of  the  nuts  engage  those 

I  on  the  sleeves,  will  advance  the  sleeves  the  proper  pitch.    The  front 

I  sleeves  are  also  provided  with  feed  gear  for  boring  stuffing-box  end, 

f  which  arrangement  is  to  be  detached  when  threads  are  to  be  cut. 

r  By  means  of  loose  parallel  pieces  having  dowels  let  into  holes  on  top 

flange  of  side  cheeks  the  vertical  distance  from  the  center  of  the  cylin- 
ders to  the  slides  can  be  changed. 

Two  single  cylinders  for  the  altered  10-inch  and  15-inch  carriages 
can  also  be  bored  in  this  machine  at  the  same  time  by  providing  the 
machine  with  chucks  to  hold  them.  By  this  arrangement  of  boring 
heads  and  sleeves  the  two  cylinders  of  a  gun  carriage  can  be  bored  or 
threaded  at  the  same  time. 

The  machine  is  to  be  driven  by  two  separate  countershafts  having 
open  and  cross  belts. 

Watbetown  Arsenal,  January  16^  1894. 
(1727) 
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REPORT  OF  PRINCIPAL   OPERATIONS  DURING  FISCAL   TEAR  ENDED 

JUNE  30,  1894. 

(3  plates.) 

Sandy  Hook  Proving  Ground, 
(P.  0.  Box  1449)  New  TorJcy  N.  T.,  September  4, 1894. 
Sib  :  I  have  the  honor  to  submit  the  following  report  of  the  principal 
operations  of  this  post  during  the  fiscal  year  ended  June  30, 1894: , 

Daily  firings  have  been  conducted  during  the  year  whenever  the 
weather  and  other  circumstances  would  permit.  The  object  of  these 
firings  and  the  extent  and  character  of  the  work  done  at  the  proof 
batteries  are  summarized  in  the  appended  tables. 

IMPROVEMENTS. 

The  facilities  for  conducting  experimental  and  proof  firings  have 
been  considerably  increased  during  the  year,  and  the  proving  ground 
may  be  said  to  be  in  better  condition  than  ever  before  for  the  efficient 
and  quick  performance  of  the  duties  required  of  it.  The  improvements 
consist  in  changing  to  standard  gauge  the  railway  system  pertaining 
to  the  post  and  connecting  the  system  with  the  Central  Railroad  of 
New  Jersey;  tbe  building  of  an  explosion  chamber  of  1,000  cubic  feet 
capacity  for  use  in  connection  with  experiments  with  high  explosives, 
and  the  establishment  of  a  plant  for  the  test  of  a  search  light  ibr  coast- 
defense  purposes.  Heavy  concrete  platforms  have  been  built  for  the 
Gmson  minimum  port  carriage  for  12-inch  B.  L.  rifles  and  for  the 
second  Gordon  disappearing  carriage  for  10-inch  B.  L.  rifles.  Two 
platform  plates  have  been  put  in  position ;  on  these  plates  can  be  tested 
barbette  carriages  for  8-inch,  10-inch,  and  12-inch  rifles;  Buffington- 
Crozier  disappearing  carriages  for  dinch  and  10-inch  rifles,  and  4.7-inch 
rapid-fire  guns  and  carriages;  also  carriages  for  12-inch  mortars. 

RAILWAY. 

The  Fifty-second  Congress, .  at  its  first  session,  appropriated  $26,076 
for  the  purchase,  from  the  Central  RailroadCompany  of  New  Jersey  the 
railroad  track,  sidings,  frogs,  switches,  etc.,  pertaining  to  this  company 
and  located  on  the  United  States  reservation  at  this  place,  for  Govern- 
ment use  by  the  Ordnance  Department.  This  purchase  having  been 
satisfactorily  accomplished,  it  became  necessary,  in  order  that  it  might 
be  utilized  to  the  best  advantage,  to  connect  it  with  the  tracks  already 
existing  near  the  proof  batteries.  It  was  2lso  necessary  to  change  the 
width  of  the  latter  tracks  from  narrow  to  standard  gauge,  and  at  the 
same  time  to  alter  their  location  and  change  their  curves  to  conform  to 
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the  Dew  coDditions.  The  accompaDying  map  shows  the  location  and 
extent  of  the  railroad  pertaining  to  this  post  as  it  now  exists,  and  by 
which  connection  can  be  made  with  the  Central  Railroad  of  New  Jer- 
sey and  any  other  point  to  or  from  which  shipments  may  be  desired. 
At  the  point  H  connection  is  made  with  the  purchased  road.  At  this 
point  a  Y  ^^^  been  constracted,  to  enable  a  gnn  or  other  piece  to  be 
tnmed  in  the  direction  required  for  convenient  handling  at  the  battery*. 
From  the  point  A  the  new  road  passes  over  toward  the  3,0Q0-yards  tiir- 
get^  thence  up  the  beach  to  the  battery,  which  it  enters  by  the  runway 
of  the  Gantry  crane.  By  this  arrangement  the  crane  can  be  pla<reci 
over  the  car,  take  therefrom  its  hnnA.  and  in  a  few  minutes  deposit  it  at 
any  ]M>int  in  the  battery.  By  means  of  a  switch  the  main  rosid  is  con- 
tinued down  to  the  wharf  and  up  in  rear  of  the  battery:  also  another 
switch  leads  along  the  rear  of  the  wall  of  the  old  fort  and  up  to  auil 
through  a  large  shed  built  for  the  storage  of  12-inch  mortar  carria^res. 

A  turntable  allows  access  to  the  machine  shop,  and  another  at  the 
wharf  i>ermits  cars  to  be  placed  immediately  under  the  15- ton  crane. 
The  work  of  building  this  road  was  performed  in  a  very  efficient  man- 
ner, under  the  immediate  supervision  of  Lieut,  C  B.  Wheeler,  Ordnauce 
Department. 

The  use  of  the  road  has  resulted  in  great  economy  in  transportation 
of  heavy  weights  to  and  from  this  place.  It  is  known  that  the  cost  of 
transi)orting  a  12-inch  gun  from  the  gun  factory  at  Watervliet  Arsenal 
has  been  reduced  from  about  $1,600  to  $275,  and  of  a  lO^inch  gun  from 
$450  to  $150,  and  the  cost  of  other  shipments  is  reduced  to  like  pro- 
portion. Guns,  carriages,  and  other  heavy  weights  are  constantly 
being  received  over  this  road,  and  the  depot  quartermaster  at  New 
York  City  informs  me  that  the  saving  to  Army  transjiortation  can  not 
be  less  than  $25  000  during  the  fiscal  year,  and  it  will  probably  be 
much  greater. 

To  place  this  road  in  perfect  working  condition  requires  that  means 
be  provided  for  protecting  that  portion,  al>out  1,500  feet  in  length, 
which  lies  on  the  narrow  neck  connecting  the  reservation  with  the 
mainland.  During  the  Wolent  storms  which  prevail  during  the  late 
winter  and  early  spring  months  this  neck  is  submerged  by  the  waves, 
which  tear  up  the  tracks  or  cover  them  with  sand  and  debris.  Several 
times  after  the  completion  of  the  road  as  above  described,  and  as  late 
as  May  21,  ISiH,  the  tracks  were  thus  ruined,  and  great  expense  was 
incuiTe<l  in  keeping  them  in  repair.  This  difficulty  could  be  overcome 
by  building  a  heavy  bulkhead  filled  with  stone  along  and  pai^llel  to 
the  track,  and  of  sufficient  height  to  prevent  the  waves  passing  over  it^ 
Another  method  would  be  to  raise  the  tracks  about  5  or  6  feet  by 
means  of  piling  and  allow  the  waves  to  pass  under  them.  The  latter 
method  is  considered  equally  efficient  and  would  cost  much  less  than 
the  former. 

For  use  in  connection  with  the  railroad  a  locomotive  engine  has  been 
])urchase<l,  the  Fifty-second  Congress  at  its  second  session  having 
appropriated  $3,500  therefor.  The  enirine  was  manufactured  by  the 
Baldwin  Locomotive  Works,  of  Philadel])hia,  Pa.  It  is  a  4-wheel  sad- 
dle-tank locomotive,  fitted  with  steam  bnike  and  headlight.  It  is  of 
standard  gauge,  and  burns  anthracite  coal.  The  cylinder  is  9  by  14 
inches,  and  the  diameter  of  driving  wheel  33  inches.  Its  weight  is 
about  28,000  x>ound8,  and  hauling  capacity  on  a  level  760  tons.  This 
engine  has  been  in  constant  use,  and  has  been  found  satisfactory  in 
every  respect. 
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EXPLOSION   CHAMBER. 

For  use  iu  connection  with  the  test  of  high  explosives  and  for  other 
purposes  wlien  it  is  desired  to  collect  the  fragments  resulting  from  the 
bursting  of  charged  shells,  a  Jarge  and  very  strong  chamber  has  been 
built.  This  chamber,  though  adapted  to  much  heavier  work,  is  modeled 
after  that  in  use  by  the  Navy  at  the  Indian  Head  proving  ground,  a 
drawing  and  description  of  the  latter  having  been  furnished  by  the  Chief 
of  the  Bureau  of  Ordnance  of  the  Navy.  The  chamber  is  constructed 
of  sheets  of  mild  steel  built  up  of  double  plates  each  1  inch  thick ;  the 
interior  sheets  vary  in  width  from  36  inches  to  24  inches,  and  are  laid 
vertically;  the  outside  sheets  are  12  inches  wide,  and  are  laid  horizon- 
tally, joint  crossing  joint  at  right  angles.  All  angles  formed  by  the  sides 
aud  entrance  are  secured  with  1-inch  angle  irons,  bolted  through  both 
thicknesses  of  plating  with  1-inch  bolts.  The  steel  lining  is  backed  on  all 
sides  by  yellow  pine  12-inch  timbers,  and  secured  to  the  lining  by  through 
bolts  l^inches  in  diameter,  nuts  outside,  and  heads  on  inside  counter- 
souk  ;  these  bolts  further  secure  all  exposed  joints  inside  of  chamber. 
The  chamber  has  a  capacity  of  1 ,000  cubic  feet,  and  is  vented  by  an  oi>en 
entrance  10  feet  high  and  1 J  feet  wide,  and  two  rectangular  vents  con- 
structed on  the  deck  of  the  chamber  each  6  feet  long,  10  feet  deep,  and  12 
inches  wide.  The  deck  vents  are  formed  of  j-inch  steel  plate,  each  side 
being  composed  of  a  single  plate,  secured  to  12-inch  channel  upright,  and 
secured  to  the  deck  by  heavy  12-inch  channel  beams  bolted  securely  to 
the  i  nside  lining.  The  vents  are  stayed  together  by  wrought-iron  stays. 
A  3-iuch  wrought-iron  pipe  passes  up  through  the  stays,  and  is  secured 
to  the  lining  at  the  lower  end;  through  the  pipe  the  battery  wires  are 
]ia8sed  for  securing  electric  connection  with  the  charge  to  be  fired.  The 
yello  w-x)ine  timbers  are  one-half  checked  together  at  the  angles,  12  inches 
from  the  ends  of  the  timbers,  as  shown  by  the  drawing.  Through  bolts 
1  finches  diameter  pass  from  deck  to  floor  through  the  sides,  and  iron 
binding  plates  G  inches  wide  and  1  inch  thick  clamp  sides,  deck,  and 
floor  firmly  together.  The  chamber  is  entered  by  a  zigzag  passageway 
lined  for  4  feet  at  end  next  to  the  chamber  by  a  continuation  of  the 
interior  plating,  the  remainder  being  built  up  of  12-inch  yellow  pine 
timbers  laid  horizontally  and  firmly  bolted  to  the  steel  lining  and  secured 
top  aud  bottom  with  binding  plates  and  through  IJ-inch  bolts.  The 
mouths  of  the  deck  vents  are  protected  by  channel-iron  deflecting 
plates  secured  to  a  continuation  of  the  upright  by  angle  irons  and  bolts, 
making  them  easily  removable  if  destroyed.  The  chamber  is  buried  in 
sand  to  a  height  of  9  feet  from  its  deck,  so  that  the  surface  of  the  ground 
is  level  with  the  mouths  of  the  deck  vents.  The  chamber  when  in  use 
is  lined  with  rough  3-inch  spruce  boards ;  these  act  as  butters  for  the  frag- 
ments of  the  exploded  shell,  and  prevent  the  scoring  and  indenting  of 
the  steel  lining  which  would  otherwise  occur. 

This  chamfc^r,  comi)lete  drawings  of  which  are  now  on  file  in  your 
office,  has  already  been  put  to  successful  use  in  determining  the  charac- 
ter of  the  explosion  of  certain  explosive  substances  when  fired  under 
varying  conditions. 

SEAKCH-LIGHT   PLANT. 

During  the  year  a  plant  has  been  established  at  this  post  for  deter- 
mining the  practical  use  to  which  a  powerful  search  light  may  be  put 
as  an  auxiliary  in  seacoast  defense.  The  plant  consists  of  one  search 
light  complete  with  a  parabolic  glass  mirror  GO  inches  in  diameter  and 
furnished  with  a  horizontal  self-focusing  arc  lamp.    The  apparatus  is 
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provided  with  a  mechanism  which  permits  of  both  horizontal  and  ver- 
tical motion  by  either  hand  or  electric  i>ower.  These  motions  can  be 
controlled  from  a  distance,  a  sni table  governor  being  provided  for  the 
purpose.  By  means  of  a  metallic  shutter  the  light  may  be  used  for  sig- 
naling purposes. 

One  steam  engine  of  20-horse  power,  arranged  for  direct  coupling 
with  a  dynamo  of  160  amperes  and  70  volts,  the  whole  being  of  sufficient 
capacity  to  produce  an  intensity  of  light  equal  to  about  200,000,000  can- 
dle power.  Special  measuringand  controlling  devices,  such  as  voltmeter, 
ampereometer,  safety  fuzes,  rheostate  with  switch-board,  etc.,  are  pro- 
vided as  part  of  the  plant. 

The  steam  engine  and  dynamo  are  located  near  the  boiler  pertaining 
to  the  machine  shop,  the  light  is  mounted  upon  a  tower  located  on  the 
southeast  corner  of  the  old  fort  at  this  place.  The  tower  is  constructed 
square  in  plan,  24  feet  at  base  and  12  feet  at  top.  It  is  made  in  four 
sections  or  floors,  the  uprights  or  legs  in  each  section  being  of  10  by  10 
inches  yellowpine  timbers  15  feetlong,  each  timber  terminating  in  a  cast- 
-iron socket  at  each  floor.  The  cast-iron  sockets  form  at  each  corner  of 
the  several  stories  a  series  of  pockets  into  which  the  floor  beams  and 
diagonal  struts  are  bolted.  These  sockets  are  also  provided  with  lugs 
cast  on  and  suitably  placed  for  a  system  of  wrought-iron  ties  or  braces; 
these  ties  are  1^-inches  in  diameter  and  run  diagonally,  embracing  two 
stories  each, and  crossing  each  other  midway  between  each  story.  The 
struts  are  of  8  by  8  inches  yellow-pine  timber;  they  extend  diagonally 
from  comer  to  comer  of  each  bay  and  complete  the  external  structure 
of  the  tower.  The  tower  is  anchored  to  the  fort  wall  by  li-inches  iron 
bolts.  The  upper  ends  of  the  bolts  pass  through  lugs  in  the  cast-iron 
sockets  at  top  of  the  first  bay;  the  lower  ends  pass  into  the  granite  of 
the  wall,  being  secured  by  lead  run  in.  Set  pins  also  pass  through  lugs 
in  the  base  shoes  into  the  granite,  being  run  in  with  lead.  The  tower  is 
provided  with  a  suitable  stairway,  giving  easy  access  to  the  top  or  lamp 
platform,  which  is  strongly  built  of  3inch  planking  securely  fastened 
to  the  floor  beams  and  provided  with  a  hatchway.  Beneath  the  floor 
is  placed  a  box  for  the  signal  shutter  and  dispersing  lens.  The  lamp 
stands  on  a  raised  foundation  8  inches  high,  and  the  entire  platform  is 
surrounded  by  a  galvauized  iron  pipe  hand  railing. 

A  plane  table  house  has  been  built  in  the  first  bay,  and  so  located  as 
to  clear  ties,  struts,  etc.,  on  three  sides  and  give  to  the  observer  a  i>er- 
fect  view  over  a  greater  range  than  has  heretofore  been  attainable. 

Drawings  of  the  tower  are  now  on  file  in  your  office. 

Accompanying  this  report  is  a  photograph  showing  tower  and  search 
light  complete,  also  a  photograph  showing  the  loox)motive  and  two 
10-inch  B.  L.  rifles  mounted  on  cars  as  received  from  the  gun  factory, 
Watervliet  Arsenal. 

Very  respectfully,  your  obedient  servant, 

Feank  Heath, 
Captain  Ordnafice  Department^  U.  8,  Arniy^  Commandi'ng. 

The  Chief  of  Ordnance,  U.  8.  Abmy, 

Washington,  D.  C. 

(1894) 
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Table  L— Rapid-fire  guns. 

[  Ilrms  In  bold-lkoed  fignree  show  that  the  rounds  were  fired  with  two  oljjeots.    These  rounds  are  not 

counted  in  the  total  for  gun.] 


Oti^ect  of  firing. 

'•a 

k 

Pi 

g 

ii 

Breecb  loi 

iding  rapid-fire  r 
B-pounders. 

ifles. 

t 

it 

ft 

r 

i 

'A 

1 
ft 

Maxim-N  or  den- 
felt,    London, 
,      England. 

B 

fl 

Total. 

>  To  obtain  velocities 

andpnfssnres 

Test  of    breecb  me- 
1      chanism 

6 

2 

6 
2.471 

8 
2 

i 

1 

,  Test  of  gun 

600 

322 

380 

347 

370 

4S1 

Test  of  fixed  ammu- 

>      nition  loaded  with 

French    smokeless 

powder     .  •  •          •  •  • 

3 

Exhibition  of  gun  be- 
fore Senator  Haw 
ley,  of  Connecticut. 

1 

2 

'              1 

' 

Total 

6 

(MM 

322 

380 

347 

370 

3 

451 

' 

*  Total  length  of  gun,  108.86  Inches. 

OBD  04 12 


t  Total  length  of  gun.  112.2  inches 
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Table  II.— Field  and  Hege  guns. 

[Items  in  bold-(kc«d  figures  show  that  the  rounds  were  fired  with  two  bljects.    These  rounds  are  x^ot 

counted  in  the  totiil  for  gun.] 


^? 

Bref 

II 

n 

Dch-loadlng  rifles,  s 
Wstervliet  Arsenal 

teel. 

OUJeot  of  firing. 

Paris. 
France. 

Watertown 

Arsenal. 

1. 
L. 

u 

« 

|i 

6 

1 

1 

1 

1 

i 

CO 



i 

\ 

CO 

1 

■ 

■s 

a 

1 

It 

a 

Tout 

Examination  of  Hotohkiss 

■vatAtn  nf  A nld  Arlillnrv 

1 
6  ' 

Exhibition  of  gun  before  the  1 
American  Society  of  Civil  1 

:t 

3 

56 

6 

f^ 

8    

16 

1 

3d 

Test  of- 

17 

17 

lr«Hanl'fni*r1  A  mAnftJ  fnHAfl 

•«:::::: 

'      15' 

...... 

34 

61 

15 


...... 

9 

15 

jL^nggs  luwB , 

14 

Brenchard   &  Gillespie 

13 

13 

Fuses  for  high    explo- 

■ '"'"'■""'V'        !""'" 

6 

G 

15    

50 
56 

65 

Driggs-Schroeder  breech , 

i 

56 

Oerdom  breech  mechan-  i 

' 

6 

, 



6 

Seabury  breech  mechan-  : 
ism                    -  -...  -I...... 

87 

37 

Method  of  banding  pro 
lectiles                       .      

21 

5  28/ 
/    HS 
\UOf 
fUs 

24 

4:> 

Electric  welded  shrap-  i 
ij0l                  ■ 

i 

36 

Frankford     Arsenal  i 



"ai' 

133  ' 

Raekasoff  disappearing  •           1 

vnii.j«|,v --- 

Serrice  carriac!^....... . .' 

i          ' 

85 

French  o  uadrant ' 

! 

3 

24 

24 

To  determine   accuracy  of  i 
nroiectiles 

t            i 

19 



30 
12  ; 

49 

To    obtain    velocities    and  i 

10           4 

22 
26 

61 

48 

30 

56  : 

To  obtam  data  for  range  1 
table                       

61 





ToUl 

17 

75 

10 

56 

6 

341 

» 

34 

37 

•*! 
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Table  III,— Mortars. 


(Breech-loftdlng  rifled  mort«x8. 
two  otaijects. 


The  items  in  bold-faced  ft^rnres  show  that  the  ronnda  were  fired  with 
These  roundB  are  not  counted  jn  the  total  for  gon.] 


Object  of  firing. 


3.6-inch 
steel,  Wa- 

tervliet 
Arsenal. 


12-inch 
cast  iron, 
Builders 

Iron 
Foundry. 


12-inch 
steel.  Wa 

tervliet 
Arsenal. 


12.2-inoh 

oast  iron, 

South 

Boston 

Foundry. 


Total. 


Exhibition  of  mortar  before— 

MfO.  Gen.  N.  A.  Miles.  U.  S.  Army 

American  Society  of  Civil  Engineers 

Chief  of  Ordnance  U.  S.  Army 

For  the  information  of  Lieut.  W.  P.  Duvall,  Fifth 
Artillery,  U.S.  Army 

Proof  of  mortars 


Test  of— 

Modified  gas  check  cups  and  steel  split  rings 

Spring-return  mortar  carriages 


Spiral  springs  for  spring-return  carriages. 
Gris  wold  fuses . 


Frankford  Arsenal  fuses 

Fuses  for  high  explosives 

Emmensite 

Hotchklss  base  percussion  fuses 

Wheeler-Sterling  12-inch  deck-piercing  steel 

shell 

,         Hadfleld  12-inch  deck-piercing  steel  shell 

!         Midvale-Holtzer  12-inch  deok-piercing  steel 

I  sheU 

■  To  determine  flight  of  shell 

I  To  obtain  data  for  range  table 

To  obtain  velocities  and  prestures 


134> 
8j 


4 
48 


22 


\      l\ 


ToUl. 


25 


19 

se! 

87 

2 

7 


83  i 
13  , 


1 
2 
1 

1 
142 

10 

140 

37 
2 
20 

e 

6 
8 

15 
2 

1 

8 

116 

31 
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Tablb  IV.—SeacooMt  guns. 

[items  in  bold-faoed  ligur«e  show  tbitt  the  rounds  were  ilred  with  two  olitjeoU.    These  rounds  are  not 

counted  in  the  total  for  gnn.] 


Obtject  of  firing. 

1 

16 

h 
|| 

P5 

Muzsle- 

loading 

rifies. 

Breech-loadins  rifles,  steel. 

1. 

8 
r 

1^ 

n 

1 

1 

00 

1 

o 
a 

7> 

Watervliet  Arsenal. 

1 

i 
1 

h 

g-fi 

P 



i 

>> 
1 

o 

1 
1 

1 

i 

6 

i 

> 

JS 

a 

j 

1 

3 
6  < 

Exhibition  of  gan  before—        ! 
Ma).  Gen.  K  A.  Miles.  U.S. 
Army . 

i 

2 

The  Board  of  Ordnance  and 

Fortification 2 

ObHeirethe  effect  of  high-explo 
sive  bursting  charge,  with- 
out fnse,  agauistannor  plat<*       -  -  - 

1 

3 

5    1        1 

1 

6! 

/147K 

1.T8 

>;  2<   9 ;  23 

27 

2 

30 
1 

«5 

14 

\Jii 

'        1 

T*wMit  1  f  Dowder. ........... .. 

30 

13    2I«  1 

Test  of-       • 

Modified  gas  clieck  cup  and 
steel  split  rings 

t 

4 
0 

' 

1 

Altered  15iiich  carriage  to  ' 
receive  8- inch  B.  L.  ritie,  ; 
Hteel 

6  i 

Bufilngton-Crosier    8- inch 
disaoDearine  oarriafe. . . . 

65 

?1 

1 

86| 

19  ' 

Gordon  10-incb  disappear- 
in  it  narriasre.  No.  1  . 

5  18< 

f  is 

Gordon  10  inch  disappear- 
iiiif  carriacre  Ifo.  1! 

! 

10 

10 

SohneiderCreusot  12-inch 

1 
.    1 

85 

9a 

Grusonwerk  12-inch  niini- 
nitim  T)ort  can'iwre .  - 

! 

"  1 

6       6 
30 

Gau-lift  batterv   

i 

Ul\ 

Carpenter     12- inch     steel 
armor-piercing  shot 

j 
1 

7 

7 

17 

7 

4 

17 
5 
7 
3 

4 

Mid  vale  lloltxer- 

8-inch     steel     armor- 
piercing  shot 

1 

10  1         7 

10-inch     steel    armor-  1           | 

5 

2 

12-inch    steel    armor-  ' 
niercinff  shot ......     i.  ..   . 

4 

A ccnracv of  mm    ..., --^tt. 

17 

Clarlc'a  exnlodAr 

5 

Fnses  for  niirh  exnloHivea    i        ^ 

4 

-     .    . 

French  AniokBlow  Dowdcr. . 

^ 

3 



To  obtain  velocities  and  pres- 
sures 

4 





Total 

176 

9 

^ 

105 

61  1    53  1    23 

27 

117 

25  j    34 

.... 
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summary  of  tests  of  smokelkss  powdkhs, 

Sandy  Hook  Peoving-  Ground, 
(P.  0.  Box  1449)  New  Y&rlCy  N.  T.,  September  18, 1894. 

SiB:  In  accordance  with  yonr  iustmctions  of  September  1, 1  have  the 
honor  to  submit  a  summary  of  tests  of  smokeless  powers  made  at  this 
post  during  the  fiscal  year  ended  June  30, 1894. 

The  report  from  this  office  dated  August  31,  1893,  and  forming 
Api)endix  30  of  your  annual  report  for  1893,  contains  a  full  and  complete 
report  of  tests  made  up  to  August  18, 1893.  Since  that  date,  with  the 
exception  of  two  rounds  fired  from  the  8-inch  rifle  with  German  smoke- 
less powder,  the  tests  have  been  confined  exclusively  to  samples  fur- 
nished by  the  Leouanl  Smokeless  Powder  Company,  the  object  being 
to  obKcrve  the  effect  of  changes  in  the  proportions  of  the  ingredients 
and  the  size  and  form  of  the  grains. 

The  results  may  be  tabulated  as  follows : 

5'inch  Sroum  aegtuental  wire-wound  gun, 
[Kind  ot  powder.  LeoDardu  miiokelesa.] 


Num- 
ber of  I  Charge. 
roondB. 


1  !         13 

24 
15 
25 
15 
25 
30 
30 
15 

30 
32 
32 

32 


25 

30 
30 

15 
80 
84 

36 


Prqfec- 
tile. 


PowuU. 
62 

61 
61 

61 A 

S» 

62 
62 

61 


61 

61 
61 

62 


MusEle 
velocity. 

Pressure. 

Pmmda, 

Less  than 

2,219 

18,000 

Lass  than 

2,116 

40.000 

2,061 

19.680 

2.791 

40,060 

1,957 

17,168 

2,663 

34,707 

8.128 

53,500 

3,024 

40,170 

1.568 

14,024 

2,071 

21,865 

2.482 

28.954 

2,883 

49.795 

8,110 

52,934 

2,977 

48,832 

2.541 

29. 889  1 

1,816 

28.000 

2,711 

35,478 

8,235 

65.813 

Less  than 

2,262 

14,000 

2,70] 

86,200 

3,015 

48.111 

8.180 

66,048 

Remarks. 


Original  Leonard  formula. 


N.    C.   Rnby.    Red  powder:    rods  40 
inches  long,  0.75  inch  diameter. 


C.  A.  containing  an  excess  of  gan  cot- 
ton. 
C.  6  experimental  rifle  powder. 

I  C.  A.  containing  an  excess  of  ran 
\  cotton.  Ruby.  Rods  40  inches 
J     long,  0.75  inch  diameter. 

Ruby  C  "1^.  experimental    formula  No. 

8,  containing  linseed  oil. 

RubyC  +. 

)  Ruby  C.  Natural  color.  Rods  42 
>     Inches  long,  0.75  inch  diameter. 

IRuby  X  7,  experimental,  with  reduced 
amount  of  linseed  oil. 


18L 
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S,g'ineh  B,  L.  rifle  (Driggs-  Schroeder), 


Nam. 
ber  of 
rounds. 

Charge. 

Pounds. 

Mnszle 
velocity 

PresHure.  i 

Pounds. 

Pounds. 

ISA 

1,274 

10,500 

13A 

1.432 

14,876 

lA 

ISA 

1,590 

15.000 

iti 

13A 
13  A 

1,830 

18,250 

1.780 

20,830 

I3A 

1,987 

24,400 

RemarkH. 


Experimental  powder.  No.  8.    Xatural 
color;  /b  inch  diameter,  tubular.    ^ 


e-paunder  Driggs-Schroeder  rapid-fire  gun. 


Lesatban 

1 

tl 

6 

1,310 

9,000 

1 

6 

1.092 

11, 321 

Less  than 

1 

I 

6 

2,019             18.000    1 
1  Lena  than 

1 

1^ 

6 

2,243!          24,000 

1 

6 

2, 491             29,  200 

1 

iS 

6 

2, 575  j          33,  250 

1 

6 

2,575 

33,492   J 

Natural  color,  oylindrical,  10.25  inoben  I 
'    long,  0.30  inch  diameter. 


It  is  believed  that  this  company  is  endeavoring  to  respond  to  the 
demand  for  a  smokeless  powder  with  a  reduced  proportion  of  nitro- 
glycerin. The  ballistic  qualities  of  this  powder  have  maintained  the 
high  standard  acquired  during  the  preceding  year. 

GERMAN  SMOKELESS. 

In  continuation  of  the  experiments  to  test  the  effect  on  this  powder 
of  long  storage,  two  rounds  were  tired  from  the  8-inch  rifle,  as  follows : 

S-inch  B.  L,  riflef  steel,  model  1888,  Waterrliet  ArnenaL 
[Kind  of  powder,  German  smokeletiM.] 


b"s| 

Charge. 

^^- 

HuEzle    i>«^.„«» 
velocity.   Pw»sure. 

1 

Remarks. 

RilleNo.9. 
Rifle  No.  11. 

1 

1 

Pounds. 
45 
46 

Pounds. 
300 
302A 

1  Pounds. 
1,965         30,945 
2, 018         31, 770 

The  results  compared  with  those  noted  on  page  397  of  your  report  for 
1893  indicate  that  this  powder  when  stored  in  hermetically  sealed  cases 
can  be  kept  for  a  period  of  two  years  and  ten  months  without  material 
deterioration. 

Samples  smokeless  powders  have  recently  been  received  from  the 
Walsrode  Smokeless  Powder  Company,  of  New  York,  for  field  guns ; 
and  from  the  Vereinigte  Koeln-Rottweiler  Pulver-fabriken,  of  Cologne, 
Germany,  for  8-inch  and  12-inch  B.  L.  rifles. 
These  powders  hjive  not  at  this  date  been  tested; 
Very  respectfully,  your  obedient  servant, 

Frank  Heath, 
Captain^  Ordnance  Departmentj   U.  S.  Army^  Commanding. 
The  Chief  op  Ordnance,  U.  S.  Army, 

Washington^  D.  C. 
(2323) 
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report  of  firings  made  with  woodbridge  lo-inch  b.  l,  rifle, 

wire  wound. 

Sandy  Hook  Proving  Ground, 
(P.  O.  Box  1449)  New  York,  N.  T.,  May  10, 1894. 

Sib:  I  have  the  honor  to  submit  the  following  report  with  reference 
to  the  firings  made  up  to  date  with  the  10-inch  B.  L.  rifle,  Wood  bridge, 
wire  wound,  steel.  These  firings  have  in  all  cases  been  made  for  the 
purpose  of  testing  samples  of  powder  furnished  by.  the  Messrs. 
Du  Pont  for  this  gun  under  their  contracts  with  the  Department.  The 
first  test  was  made  on  the  15tli  September,  1893,  and  others  have  been  con- 
tinued from  time  to  time  as  the  samples  were  received.  From  the  begin- 
ningdifiiculties  were  encountered,  due  to  the  peculiar  action  of  thebreech- 
block,  whichrequiredtheefibrts  of  threemen  to  pull  Itout  and  push  itback 
again  into  i)osition;  also  to  the  fact  that  the  chamber  and  rifling  were 
not  connected  by  a  i)roper  forcing  cone,  and  as  a  result,  in  ramming, 
the  shot  tended  to  wedge  in  the  bore,  and  the  labor  of  loading  was 
thereby  greatly  increased.  It  should  be  noted,  however,  that  in  every 
instance  the  greatest  care  was  taken  to  insure  the  proper  seating  of  the 
shot  before  the  gun  was  fired.  The  difficulty  was  to  some  extent  over- 
come after  the  sixteenth  round  by  the  use  of  a  loading  tray  sufficiently 
long  (76  inches)  to  extend  to  the  forward  end  of  the  powder  chamber. 
The  weight  of  this  tray  was  84.5  pouudi?. 

On  the  24th  April,  1804,  after  the  twenty-third  round,  while  oi)ening 
the  breechblock  preparatory  to  another  round,  a  small  quantity  of  what 
appeared  to  be  liquid  re^due  was  discovered  oozing  from  the  breech 
end  of  a  joint  between  two  segments.  The  residue  was  ejected  explo- 
sively, being  thrown  about  2  feet  to  the  rear  of  the  breech,  thus  indi- 
cating considerable  pressure.  The  gun  was  cleaned  out  and  the- condi- 
tion of  the  bore  found  to  be  as  follows :  A  crack  in  the  tube  just  to  right 
of  lowest  element  begins  3  feet  4  inches  from  breech  and  extends  for- 
ward nearly  4  feet  6  inches  in  a  straight  line,  then  turns  obliquely  to  the 
right,  crosses  one  land  and  part  of  adjacent  groove,  then  separates  into 
two  irregular  ring  cracks,  one  to  the  right  and  the  other  to  the  left,  the 
former  crossing  four  grooves  and  three  lands  and  the  latter  four  lands 
and  three  grooves.  This  crack  is  about  -j^-inch  wide  at  widest  part.  A 
second  crack  just  to  left  of  upper  element  begins  3  feet  3  inches  from 
breech  and  extends  forward  in  a  straight  line  4  feet  0  inches,  when  it 
turns  to  right,  forming  a  ring  crack  crossing  five  grooves  and  five  lands. 
This  crack  is  about  the  same  width  as  the  first.  A  third  crack,  about 
halfway  between  right  and  lower  element,  begins  about  23  inches  from 
breech  and  extends  forwai-d  about  18  inches.  This  is  a  very  fine  crack. 
A  fourth  crack,  very  fine,  just  to  left  of  lower  element,  begins  3  feet  6 
inches  from  breech  and  extends  straight  forward  2  feet  4  inches.    A 
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fifth  crack,  fine,  just  to  right  of  upper  element,  4)egins  3  feet  8  inches 
from  breech  and  extends  forward  2  feet  0  inches.  The  principal  cracks 
are  the  first  and  second.  They  both  extend  into  the  rifling,  the  former 
19  inches,  the  latter  14  J  inches.  The  land  which  the  first  crosses  just 
before  separating  appears  to  be  torn  away  from  the  surface  of  the  bore, 
so  that  it  is  seen  projecting  upward  as  viewed  from  the  breech.  It  is 
worthy  of  note  that  each  crack  appears  to  lie  in  tiie  plane  of  the  junc- 
tion of  two  adjacent  staves. 

Impressions  have  been  carefrilly  made  of  the  bore  and  chamber  sufiQ- 
cieut  to  determine  the  form  and  position  of  the  cracks  above  noted. 
These  impressions  aLso  indicate  that  cracks  not  observed  by  the  eye 
exist  at  the  roots  of  the  sharp  angles  which  separate  the  lands  aud 
grooves,  respectively. 

An  analysis  of  the  pressures  to  which  this  gun  has  been  subjected 
shows  that  of  the  23  rounds  fired  1  round  was  with  a  pressure  of  24,000 
pounds;  1  round  with  a  pressure  of  29,200  pounds;  3  rounds  with  pres- 
sures between  30,000  aud  35,000  pounds;  10  rounds  with  pressures 
between  35,000  and  40,000  pounds;  6  rounds  with  pressures  between 
40,000  and  45,000  pounds;  1  round  was  with  a  pressure  of  47,167  pounds; 
1  round  was  with  a  pressure  of  47,930  pounds. 
Very  respectfully,  your  obedient  servant, 

Frank  Heath, 
Captain^  Ordnance  Department^  IT.  S.  Army,  Commanding. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington^  I).  C. 
(1964-E-'94) 
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Record  of  firitt if  with  /(f-inch  li.  L.  nfle^Woodbridge  itire  wound  {st^el), 

[Objeit of  tiring. 


Powder. 


Date. 


No. 

of 

Are. 


Project  ili». 


Sept  15 


Sept.  15 


Sept.  15 


Sept  15 


Kind. 


I 

I 


Oct    13 


Oct.    U  ,    6 


I 


Oct.    14 


Oct  26 


1^ 

IS 

as 
^  .- 


^^«^*''pH?nl^'»^-iW«iKl»*- 


1 


LbsOz. 
168      0 


2a5      0 


115 
115 


230      0 


125 
125 


'250 

iTscT 

130 


260      0 
136    13 


'i  I 


2.111 

7 


2.487 


2,432 

7 


271    13 


1,230 
1,231 


1,345 
1,339 


1.390 
1,393 


1.452 
1,466 


I 


Lb».  Ot. 
570      0 


Travel  of 
Khot  in 
bore. 


Inches. 

245.682 


Elevation 

ordeprea- 

iilon. 


EUvaHon. 
35 


InMtrn-  ■ 

mental   |  PretMitirc 
velocity,   per  eiq u&r« 


250  feet 

from 
muEsle. 


Feet. 
1,569 


1  1 


570      U  ,     245.682 


37 


inch  of 
bore. 


T'oundm. 

A  24,240 
r,  24, 160 


^     1. 743 
\     1.745 


r>6K      0       245.807  . 


\  }; 


1.948 
055 


D.  30.440 
U.  30.  740 


D.  45. 540 
n,  4;*,  400 


570 


245. 807 


,-     C     1, 912  '    P,  40, 660 
^  \\      1, 919  I    U,  40. 000 


566      0 


568      0 


Deprewum. 
245.682  ,  15 


245.682  1 


175-4-»gfl 


1,750 
1,770 


1,947 
1,041 


.')68      0  I    245.682 


566      0 


245.682 


EUvation. 


I 
1.951  ! 

052 

175  4-»|« 

2,073 
2,077 


n 


K,  28,200 

K,  30.200 


*  M.  less 

than  32.000 

N.  35, 100 

*M,  leM 

than  32,000 
N,  36, 430 


F,  36.400 
X.  38,500 


*  Probable  pressure. 
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<»<  Sandy  Hook  VroHng  (iround,  September  /.T  to  Xoventbef-  :j.s\  iSB^'i, 
proof  of  powder.] 


Kecoil. 


ft.  In.  Ft, 


^6     U  '  5 


Special  roiuArks  ubont  each  in\  rui'Ii 
at  effe<^  ob  piece,  action  of  bree<:h 
mechanism,  cousamptiou  of  iiow- 
der.  Bound  of  projectile  iu  flight. 
Hcatt«riiig  of  friigiQeutj«,  etc. 


No.  4  stamped  on  luise  of  hIipH.    Cop- 
per cylinders  of  18,000  ponndH  initial  I 
coini>ression  Hnd  tables  of  1800. 


>«      1     G 


\ 


2  J  G 

I 


6     15   6      1| 


(ieneral  remarks. 


No.  1 2  stamped  on  base  of  shell .  Cop- 
per cylinders  of  28,  UUO  pounds  initial 
compression  and  tables  of  1800. 


No.  273  stamped  on  base  of  shell.  Cop- 
per cylinders  ot  32,000  i>onnd8  initial 
coni))ression  and  tables  of  181K). 


No.  G  stamped  on  base  of  shell.    First 

{irimer  failed  to  ignite  charge.   Gun 
lanic  iiro  on  second  ]>rimcr.    Cop- 
I      ]ier  cylinders  of  32,000  pounds  ini- 
tial compression  and  tables  of  1800.  : 
I      The  pressure  in  this  round  would  ' 
indicate  that  the  pressure  of  43,400 
pounds  in  the  third  r(»and  is  about 
right.    Pintle  tongue  is  up  in  ft'ont  , 
I  inch. 
1  I 

Console  flew  open  and  closed  again  at 
disiiharge.   Copper  cylinders  of  28,-  , 
000  pounds  initial  compression  and 
I      tables  of  1800. 

'  Copper  cylinders  of    32,000    pounds 
I      initial  compression  and  taoles  of  I 
I      1892.  I 

'  I 

I  Gun  hung  fire.  Copper  cylinders  of 
I  32,000  pounds  initial  compression 
I      and  tables  of  1802. 

liattering  ram  used  to  force  shot  home. 
Copper  cylinders  of  32,000  pounds 
initial  compression  and  taoles  of 
18i>2. 


)  Gun  mouute<l  on  10-lnch  proof  oar* 
riage. 

Obturating  friction  primers. 

Fired  into  sand  butt  ^o.  1. 

The  shot  were  all  gauged  before 
flring. 

French  qnadnnt  used. 

The  rear  gas-ch<M'k  cup  was  not  cal* 
ipt^red  before  flring,  bnt  two  strips 
of  brown  paper  could  bo  inserted 
between  ft  and  its  seat,  indicating 
that  it  was  .^ligiitly  too  small. 
Thisideaisoonflmiedby  the  flring, 
as  tlie  copper  on  the  pad  next  to 
the  rear  cup  was  forced  out  con- 
siderably lM\vond  the  cup,  and  it 
is  only  a  question  of  time  until 
tlie  copiMjr  will  bo  cut  througli.* 
The  gas  was  evideotly  raoro 
chiH^ked  by  the  copper  than  by 
the  rear  cup.  It  requires  3  men 
to  pull  out  and  push  in  the  breech- 
block. Two  men  can  do  it  by 
making  a  great  effort.  The  lat4m 
has  ft  tendency  to  open  when  tho 
block  is  being  pulled  out,  causing 
the  blo<>k  to  jam,  and  requiring 
tliat  it  l>e  pushed  back  again  and 
the  latch  held  down.  In  the  last 
three  rounds  the  tray  flow  open 
at  discharge.  The  catch  on  the 
rotating  handle  works  with  some 
awkwardness.  The  rifling  in  the 
shot  chamber  not  being  coned,  and 
the  powder  chanilier  neing  some- 
what larger  than  thn  10  inch 
Watervliet  guns  in  diameter, 
makes  ii  extremely  difficult  to  ram 
the  sitot  to  its  seat.  The  Hhot  in 
moving  from  the  l>ott4)m  <»f  pow- 
der chamkM>r  up  into  the  bore  is  so 
mueh  inclined  to  the  l>ore  that  it 
Jams  on  the  rifling,  and  iu  the  last 
round  9  men  were  required  to  ram 
it  to  its  seat;  this  should  ordi- 
narily require  3  or  4  men.  The 
nrojectiles  Iteingrebanded  should 
have  weiglied  hl'y  pounds,  and  no 
explanation  can  be  off'ered  for  the 
difference  in  weij^ht  unless  it  i»© 
the  difference  in  tlie  scales  nsod. 
They  were,  however,  balanced 
proj)er1y  and  the  weights  recorded 
as  given. 

Firing  conduflte<l  by  Lieut.  C. 
B.  Wheeler,  (hxlnance  Depart- 
ment, assistant  proof  officer. 

Gun  mounted  on  10-inch  proof  car- 
riage. 

Obturating  friction  primers. 

Fired  to  sea. 

Velocities  and  pressures  taken  by 
Lieut.  C.  B.  Wheeler,  Ordnance 
Department. 

Firing  conducted  by  the  proof  offi- 
cer. 

The  charge  used  was  calculat^l  to 
give  a  pressure  of  40,000  pounds 
per  square  inch  from  data  obtained 
in  previous  firings  with  the  same 
Tiowder. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department, 
assistant  proof  officer. 
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Record  of  firing  toiih  lO-inch  B.  L.  rifle,  Woodbridge  wire  wound  {ate^i^, 

(Object  of  flrini^ 


Date. 


Ko. 

of 

fire. 


Powder. 


Nov.  11 


Nor.  13 


Kov.  13 


Nov.  13 


Nor.  : 


Kind. 


10 


11 


12 


►I 

P 

II 

li 

§1 


> 


13 


X3 


■& 


Weight 


Lb9,Oz. 


100      0 
100     0 


200     0 


116      0 
115     0 


230     0 


115 
125 


246 


268 


240      0 


121      0 
125      0 


134      0 
134      0 


No.  of 
prisms. 


1,060 
1,063 


1.219 
1,212 


1,270 
1.317 


1,280 
1.31? 


Projectile. 


Kind. 


1.420 
1.415 

7 


Weight. 


IA>B.Ot. 
577     0 


577      0 


Travel  of 

shot  in 

bore. 


Inehu. 


BlevAtion 
or  depres- 
sion. 


EUwition, 
37 


577      0 


578      8 


245. 3606 


Instra* 
mental 
velocity, 
250  feet 

from 
mnisle. 


Ftat, 


37 


37 


50 


{  1: 


1.890 
800 


1.042 
1,807 


S     1.0M 
(     1,936 


175+i|« 


\  I 


2,075 
058 


Pressare 

r  sqiui 
Inch  ol 
bore. 


per  sqajire 
inch  of 


F,  30,600 
6.  30, 745 


P.  86,000 

G,  37.200 


F.  88. 033 
6,  38.05O 


F.  30.400 
0,40,089 


F,  47, 756 

G.  46. 578 
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a<  Stmd^  B0ok  Proving  Ground,  September  15  to  November  28,  7^d;T— Continued, 
proof  of  powder.] 


BasoU. 


n.In, 
^   10 

^    11 

I 


Coun- 
ter 
recoil. 


Wind, 
strencih 
and  ai- 
reotion. 


Ft.  In. 
5    10 


5    11 


6      2 


0      3 


Speoiai  remarkii  about  each  Are.  Huch 
as  eflTect  on  piece,  action  of  breech 
mechanism,  cousnmption  of  pow- 
der, sound  of  ])roJectlle  in  flight, 
scattering  of  fragments,  etc. 


Copper  cylinders  of  24,000  poundu 
initial  compression  and  tables  of 
1800. 


Great  dUBcnlty  in  seating  shot. 


In  loading,  shot  caught  at  junction 
of  shot  and  powder  chamber  and 
could  not  be  rammed  home.  It  was 
removed;  marks  of  riiling  dis- 
tinctly visible  on  forward  portion 
of  shot.  Another  shot  loaoed  and 
the  same  dilfioulty.  Seated  after  \ 
two  trials. 

The  same  difficulty  as  in  previonn 
round  to  seat  projectile.  SeatM 
after  two  trials. 


The  recoil  was  too  great  for  the 
strength  of  the  niHton  rotl  and  re- 
sultea  in  breaking  the  latter  and 
permitting  the  gun  and  top  carriage 
to  recoil  clear  on  the  chassis.  They 
droppM  on  the  plank  roadway  in 
rear  of  the  gun,  breaking  seven 
planks,  and  the  rear  of  the  carriage 
sunk  into  the  sand  about  2  feet, 
where  it  remains  at  this  time,  no 
that  the  damage  to  the  top  carriage 
can  not  be  determinnl  accnirately. 
The  injury  seems  to  be  slight.  The 
elevaanff  hand  wheels  are  bent  and 
a  part  of  one  tooth  broken  off  one 
ofthe  pinion  wheels.  The  ret'oil 
marker  is  bent.  The  piston  rod  is 
broken  through  the  last  thread  at 
the  piston  end.  The  rod  is  3  inches 
in  uiameter  and  at  the  end  was 
turned  down  to  about  2|  inches  and 
the  thread  rut  on  the  turned  down 
portion .  The  broken  metal  is  about 
zi  inches  in  diameter.  The  rear 
transom  of  the  chassis  was  struck 
by  the  top  carriage  in  recoil  and  all 
tfie  rivets  and  bolts  holding  it  to  the 
rails  and  the  angle  irons  were 
broken.  The  transom  itself  is  bent. 
The  rear  bufl'er  was  torn  from  the 
chassis  and  thrown  about  45  feet  to 
the  rear.  The  gun  in  falling  struck 
tlie  real*  end  of  the  right  chassis  rail 
and  opentMl  a  crack  about  ^  inch 
between  two  rings  of  the  outer  layer 
of  wire.  The  rrack  is  22jl|  inches 
from  the  front  end  of  the  first  rein- 
force. 


General  remarks. 


Gun  mounted  on  10-inch  proof  car- 
riage. 

Two  quarts  of  oil  added  to  cylinder, 
filling  it. 

ObturMing  friction  primers. 

Fired  into  sand  butt  Ko.  1. 

Copper  cylinders  of  32,000  pounds 
initial  compression  and  tables  of 
1892  used  in  rounds  10. 11,  and  12. 

Velocities  and  pinMsures  taken  by 
Lieut.  C.  B.  Wheeler,  Ordnance 
Department. 

Firing    conducted    by    the    proof 


Gun  mounted  on  10-inch  proof  car- 
riage. 

Obturating  friction  primer. 

Fired  into  sand  butt  No.  1. 

The  shot  was  seated  within  4  inches 
of  the  proper  place  by  a  rammer, 
and  abattering  ram  was  then  used 
to  force  it  the  remaining  distance. 

Copper  cylinders  of  40,000  pounds 
initial  compression  and  tables  of 
1893. 

Firing  conducts  by  First  Lieut.  M. 
F.  Harmon,  First  U.  S.  Artillery. 
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Record  of  firing  with  lO-inch  B,  L.  riJUf  Woodhridge  wire  womwtd 

[OfatJMt  of  filing. 


.Date. 

No. 
flpe.i 

14 
15 
16 

Powder 
1  Weight. 

No.  of 
priBniB. 

Projectile. 

Travel  of 

Rleva. 
tion. 

Instmmen- 

talvelocitv, 

263  to  2^ 

feet  from 

mnule. 

Pressare 
iper  sqnart; 

Kind. 

Kind 

1 

I, 

£ 

1           -                  HDOI.  m 

Weiifht.     ^^' 

Poundg.    Jtiehes. 

575  I    245.507 

1 

inch  of 
bore. 

Jan.   20 

si 

Pi 
11 

Pounds. 

1         115 

i     "» 

230 

1, 214 
1,3074-7 

1,220 
1,314+7 

1.277 
1,367+7 

16 

Feet. 
{        1.911 

5        1,972 
{        1,976 

J         2,030 
\         2,032 

Pounds. 
P^34,dOO 

U,  35.500 

P.  36,400 

17. 3e,eu> 

Jan.   20 

116 
125 

241 

572       245. 607 

1 

1 

16 
16 

Jan.   20 

121 
130 

5C7 

245.407 

P,  39,8S5 
U,  44,  911 

1 

1     ^■■' 

1 
1 

1 

1 

! 

1 
1 

1 

188+^ 

and 
188+15J* 
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<«leel,)  at  Sandy  Hook  Proving  Ground,  January  20^  1894. 
to  prove  powder.] 


Special  remarks  tibont  each    fire, 
such  as  effect  on  piece,  action  of 
breech   ineclianiam,  conenmption  \ 
of  powder,  sound  of  projectile  in  ' 
flignt,  scattering  of  fhtgrnents.  etc. 


General  remarks. 


Console  flew  open  at  dischiirge. 
Copper  cylinders  of  24,000  pounds 
initial  compression  and  tables  of 
1880. 

A  battermg  ram  used  to  seat  pro- 
jectile. 


Right  elevating  hand  wheel  broken. 
Front  dips  bending  down  consid- 
erably. 


Gun  mounted  on  lO-lnch  proof  car- 
riage. 

Obturating  Ariction  primers. 

Fired  to  sea. 

Copper  cylinders  of  1^2,000  pounds  ini- 
tial compression  and  tables  of  1802. 

In  each  case  a  pinch  bar  was  used  to 
raise  base  of  prc^Jectile  to  prevent  it 
being  Jammea  at  the  beginning  of 
the  rifling. 

The  charge  of  251  pounds  was  calcu- 
lated to  give  a  pressure  of  39,000 
Sounds  per  square  inch  from  the 
ata  obtained  by  the  previous  round . 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  l)epartment,  as- 
sistant proof  offioer. 
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Record  of  fiHng  with  20-inch  Ji,  L,  risfU,  Woodbridge  wire-wouwtd 

[Object  of  ftrtn^. 


Powder. 


Date. 


No. 
of 
fire 


Kind. 


Mar.  20 


Mar.  20 


Mar.  20 


Mar.  20 


17 


18 


19 


Mar. 


21 


W6» 

ll 
II 


I 


No.  of 
prisms. 


£6«. 

110 
120 


230 


120 
110 


125 
120 


245 


125 
124 


249 


125 
120 


245 


■z   •■ 


2*^ 


1,174 
1.273 


1,281 
1,  lM+7 


1,833 
1, 275+7 


1,833 
1, 813+7 


1.335 
1. 274  f  7 


ProJectUe 


Kind. 


X6f. 
575 


575 


576 


575 


575 


Nnmber 
stamped 
on  base. 


Travel 
of  sboi 
in  bore. 


Inch«i. 
245.407 


245.507 


245.607 


245. 707 


5     ^45. 6«7 


Eleva 
Uon. 


40 


Instm- 
mental  ve- 
locity. 250 
feet  from 
mnssle. 


40  , 


Feet. 
Lost. 

2.044 


2,002 
2,015 


2,102 
2,109 


2,088 
2,100 


2,085 
2,102 


175+A3» 


Preaann^ 

per  square 

inch  of 

bore. 


Pound*. 
D,  37,  i-9\ 
H,  47, 000 


D,  36,917 
H,  39.307 


D,  43,756 
H  <not  re- 
liable). 
51,175 


D,  51,500 
Q,  44,360 


D,  42. 036 
Q.  44. 420 
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aUrel),  at  Sandy  Hook  Proving  Ground,  March  SO  io  April  S4, 1S94 
4>  prove  itowder  J 


Coon 
Recoil. j    ter 
recoil 


,   Wind, 
streofttb 
!  and  di- 
rection. 


Ft.  In.  Ft  In. 
ih    10  '  5    10 


\b    10  .  5     10 


5    11  ,  5    11 


|6     0.6      0 


56     0     6      0 


n 

o 

u 

s 

a^ 

c^ 

^1 

ca 

eu3 

oo 

*3  i 

H 
gg 

«o  § 

«  1 

2^ 

B** 

«§ 

■« 

a 

iJ 

II 

a  •- 


^1 

If 


^ 


Special  remarks  abont 
each  fire,  snch  aa  ef 
feet  on  piece,  action 
of  breech  mechaniam, 
consumption  of  pow- 
der, soond  of  pro^ject- 
ile  in  Higbt.  scattering 
of  fragments,  etc. 


Copper  cylinders  of 
24.000  pounds  iuitisl 
compression  and  ta- 
bles of  1890  in  Gauge 
D.  and  28.000  pounds, 
coppftr.  m  <>augo  H. 

Copper  cylinders  of 
:i2.000  pounds  initial 
coropression  and  ta- 
bles of  1892. 


General  remarks. 


Gnn  monnted  on  10-inch  proof  carriage. 

Obturating  friction  primers. 

Fired  into  sand  butt  No.  1. 

Copper  cylinders  of  4,000  pounds  initial  com- 
pression and  tables  of  1883  used  in  rounds  19 
to  21,  inclusive. 

The  breech  block  was  rotated  with  consider- 
able difficulty  in  closing,  probably  due  to  nuts 
on  rear  of  spindle  l>ving  too  tight  , 

The  latch  for  holding  the  console  back  when  the 
breech  block  is  out  is  extremely  Jnoonvenient 
of  access. 

The  loading  tray,  which  the  peculiar  shape  of 
the  forwanl  end  of  the  chajuber  in  this  gnn 
makes  necessary  in  order  to  be  able  to  seat 
the  proJe<;tile  properly,  is  70.825  inches  long, 
and  It  projects  into  the  gnn  76.2  inches  from 
the  base  of  the  breech. 

It  weighs  84.5  pounds  and  requires  two  men  to 
handle  it.  Moreover,  extending  as  it  does  to 
the  forward  end  of  the  powder  chamber,  it 
must  be  removed  and  a  snot  tray  substituted 
before  inserting  the  charge,  since  all  of  the 
latt«r,  when  seated,  would  rest  on  the  long  tray 
and  be  drawn  out  again  with  it. 

Firing  cdnduoted  byXieut.  M.  F.  Harmon,  First 
Artillery. 

Gnn  monnted  on  lO-inoh  proof  carriage. 

Obturating  friction  primers. 

Fired  into  sand  butt  No.  1. 

After  opening  the  breech  block,  and  while  th« 
pressure  gauees  were  being  removed  a  slight 
sputterine  noise  attracted  attention .  An  exam« 
ination  of  the  base  of  the  breech  led  to  the  dis- 
coTery  of  a  very  small  quantity  of  what  ap- 
peared to  be  powder  reaidue  ooiiug  ftrom  the  end 
of  a  Joint  lietween  two  segments.  The  residue 
was  c^}ect«d  explosively  and  forced  small  parti- 
cles of  metal  from  the  edges  of  the  ioint.  scrap- 
ing along  this  ioint  with  a  small  blade  of  a 
pocket  knife  leu  to  a  second  slight  •explosion, 
the  liquid  residue  being  thrown  2  feet  or  more 
to  the  rear,  thus  indicating  conaiderable>pr«s- 
sure. 

After  the  piece  had  been  thoronghly  cleaned  a 
careful  inspection  showed  ite  condition  to  beaa 
follows : 

A  crack  (No.  1)  in  the  tube,  located  abont  5:30 
o'clock,  begins  about  3  feet  4  inches  from  the 
base  of  the  breech,  and  extends  forward  about 
4  feet  0  inches  nearly  in  a  straight  line;  it  then 
turns  obliquely  to  the  right,  crosses  1  land,  and 
about  the  middle  of  the  adjacent  groove  sepa> 
rates  into  two  irregular  ring  cracks,  one  ex- 
tending to  the  right  and  the  other  to  the  left: 
the  former  crosses  4  grooves  and  3  lands,  ana 
is  about  4  inches  long :  the  latter  crosses  4  lands 
and  3  grooves,  is  of  about  the  same  length,  and 
its  continuity  is  interrupted  once.  This  crack 
is  apparently  opened  about  ^  inch  at  its  widest 
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APPENDIX    20. 
Recwrd  of  firing  with  lO-inch  B,  L,  rifie,  Woodbridge  wire  veomnd 

[Object  of  aring. 


Powder. 


Dttto. 


No. 
of 
fire. 


Kind. 


A.M. 

Apr.  24 


Lbs: 

116 
115 


-2 


Apr.  24 


125 
120 


245 


1 

E 
« 

•c 

Pi 

a 

I 


No.  of 
prisms. 


Kind. 


1.229 
1,222+7 


1.335 
1,328+7 


stllo. 

1 

Number 
stamped 
on  base. 

Lb8. 

578 

6 

578 


Travel 
of  shot 
in  bore. 


Ineh$$. 
215.407 


245. 707 


Klova 
tion. 


Instru- 
mental ve- 
locity, 250 
feet  from 

maszle. 


Prewanre   ' 
par  aquare 
ineh  of 

,bore.       I 


F§»t, 
1,820 
1,819 


39 


1.920 
1.923 


175+i|ffl 


Pound*. 

H,    3!2.600 

P,      leaa 

than 

32, 000 


I 


H.    38,015 

P,      1 e  8  H 

than 

4  0,000 
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(tteel),  ai  Sand^  Hook  Proving  Gntund,  March  SO  to  April  24,  7^^?^— Continued, 
to  prore  powder.]  , 


BecoU. 


Coon- 
tor 
recoil. 


Wind, 

Mivngtb 

and  di. 

rection. 


Special  remarkii  about 
each  fire,  such  am  ef> 
feet  on  piece,  action 
of  breech  mechaniun, 
consomption  of  pow- 
der, aonnd  of  project- 
ile in  night,  scattering 
of  firagmente,  etc. 


General  remarks. 


JLIn, 


Ft.  In. 


6      2 


5      4 


6    4 


1 


i 


'I 


I 


I 


Copper  cylinders  o  f 
32,000  pounds  initial 
oomprebfion  and  ta- 
bles of  1892.  Console 
ilew  open  at  discharge- 
Before  this  round  the 
ffas-check  cop  tamed 
down;  rear  edge  of 
cnp  0.01  inch  and 
front  edge  0.005. 
Bowel  pin  in  rotating 
handle  repaired. 


Copper  cylinders  of 
32,000  pounds  initial 
oompression  in  Gauge 
H,  tables  of  1892,  and 
40,000  ponnds,  copper, 
and  tables  of  1893  in 
Gaage  P. 


Another  crack  (No.  2)  in  the  tube,  located  about 
11  o'clock,  begins  about  8  feet  3  inches  from  the 
base  of  the  breech  and  extends  forward  nearly 
in  a  straight  line  for  about  4  feet  9  inches.  At 
the  point  thus  determined  it  turns  at  a  right 
an|[le  to  the  right,  terminating  in  a  ring  crack, 
which  crosses ogroov^s and 5  lands.  This craok 
is  opened  to  about  the  same  extent  a«  No.  1. 

What  appears  to  be  a  very  line  craok  (Ko.  8), 
located  about  4 :  30  o'clock,  oegins aboat  23  inches 
ftom  the  base  of  the  breech  and  extends  for- 
ward about  18  inches. 

Another  tine  orack  (No.  4).  located  about  6:10 
o'clock,  begins  about  3  feet  0  inches  from  the 
base  01  the  breeoh  and  extends  forward  nearly 
in  a  straight  line  for  about  2  feet  4  inches. 

Still  another  line  crack  (No.  5),  onened  a  little  more 
than  No.  4,  located  about  12:15  o'clock,  begins 
about  3  feet  8  inches  from  the  base  of  the  breech 
and  extends  /orward  about  2^  feet.  The  forego- 
ing cracks  were  located  and  measured  by  means 
of  a  pointed  iron  rod  turned  olf  at  a  right  angle 
for  about  4  inches  at  its  forward  end  and  used 
in  the  gun .  The  impresBions  show  in  addition  a 
short  crack  1|  inches  long,  locftted  in  t^e  vicinity 
of  10  o'clock,  and  Just  at  the  beginning  of  the 
slope  of  the  powder  chamber. 

Theee  cracks  seem  to  be  almost  exactly  in  Junc- 
tion planes  of  staves.  This  is  especially  true 
of  Nos.  1  and  2.  Owing  to  the  uniformity  in 
the  width  and  direction  of  the  cracks  it  is  aiffl- 
cult  to  match  the  impressions  so  as  to  measure 
the  lengths  of  the  former  on  the  latter.  No.  1 
extends  19  inches  and  No.  2  extends  14|  inches 
into  the  riflins.  The  land  which  No.  1  crosses 
Just  after  turning  to  the  right  and  before  sepa- 
rating, appears  to  be  torn  away  firom  the  sur- 
face of  the  bore  on  the  mnxzle  side  of  the  crack ; 
it  projects  from  the  general  surface  of  the  bore 
enough  to  show  quite  a  portion  of  the  fractured 
BurfMe  in  elevation  as  viewed  ftt>m  the  breech. 

The  impressions  of  the  sharp  angles  formed  by 
the  Junctions  of  the  grooves  with  the  driving 
edges  of  the  lands  present  a  uniformly  hairy 
appearance,  as  thougn  the  rubber  had  been  forced 
into  very  fine  cracks  snd  had  torn  when  the 
forms  were  removed,  a  portion  remaining  in 
each  crack.  Cracks  Nos.  1  and  2  follow  two  of 
these  junctions  from  the  beginning  of  the 
rifling,  the  former  for  llf  inches,  the  latter  for 
14i  inches.  Those  portions  of  the  impressions 
of  these  cracks  witnin  the  rifling  present  the 
same  hairy  appearunce  shown  by  the  other  Junc- 
tions, and  are  apparently  no  wider.  The  infer- 
ence is  that  there  are  cracks  at  the  other  Junc- 
tions also,  but  this  can  not  be  verified  from  the 
exterior  of  the  gun  with  the  means  at  lumd. 

The  gun  shows  little  or  no  erosion  in  any  part. 

Firing  conducted  by  Lieut.  M.  F.  Harmon,  First 
Artillery. 
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APPENDIX   20. 


Star  gauging  of- 10-inch  B.  L,  rifie,  fVoodhridge  wir^wowmd  (9i«el),  Sandy  Hook 

Oronnd, 


LANDS. 
[9.09845-iiich  ring  and  lOinoh  polnU.] 


From 
maazle. 

Before 

After 
firing  23 
ronnda, 

Inoreaae. 

From 
muEEle. 

Beforo 
firing, 

After 
firing  23 
ronnda, 

Increaae. 

Inehet. 

Jnches. 

IfUih. 

Inelus. 

Inehea. 

Inehe». 

Inek. 

1 

10  0015 

10.0010 

-.0005 

170 

10.0066 

10.0105 

.0040 

5 

10.0055 

10.0050 

—.0005 

175 

10.0070 

10.0130 

.0000 

10 

10.0065 

10.0055 

—.0010 

180 

10.0070 

10.0130 

.0060 

15 

10.0070 

10.0055 

-.0015 

182 

10.0070 

10.0130 

.0060 

ao 

10.0075 

10.0055 

—.0020 

184 

10.0065 

10.0130 

.0065 

25 

10.0065 

10.0055 

—.0010 

186 

10.0065 

10.0135 

.0070 

30 

10.0060 

10.0050 

-.0010 

188 

10.0065 

10.0135 

.0070 

35 

10.0055 

10.0055 

.0000 

190 

10.0065 

10. 0145 

.0080 

40 

10.0060 

10.0055 

—.0005 

192 

10.0065 

10.0145 

.0080 

45 

10.0055 

10.0055 

.0000 

194 

10.0065 

10.0145 

.0080 

50 

10.0056 

10.0055 

.0000 

196 

10.0065 

10.0145 

.0080 

55 

10  0050 

10.0050 

.0000 

198 

10.0065 

10.0140 

.0075 

00 

10  0060 

10.0055 

.0005 

200 

10.0070 

10.0135 

.0066 

65 

10  0045 

10.0055 

.0010 

202 

10.0066 

10.0136 

.0070 

70 

10.0045 

10  0050 

.0006 

204 

10.0070 

10.0135 

.0006 

75 

10.0050 

10.0045 

—.0005 

206 

10.0066 

10.0145 

.OOW 

80 

10.0045 

10.0045 

.0000 

208 

10.0065 

10.0150 

.0085 

85 

10.0045 

10.0045 

.0000 

210 

10.0065 

10. 0155 

.0090 

90 

10.0045 

10.0045 

.0000 

212 

10.0060 

10. 0160 

.0100 

95 

10.0040 

10.0045 

.0005 

214 

10.0065 

10.0160 

.0095 

100 

10.0040 

10.0045 

.0005 

216 

10.0065 

10.0166 

.0100 

105 

10.0046 

10.0035 

—.0010 

218 

10.0060 

10.0180 

.0120 

110 

10.0045 

10.0050 

.0005 

220 

10.0060 

10.0190 

.0130 

115 

10.0045 

10.0055 

.0010 

.222 

10.0056 

10. 0185 

.0130 

.120 

10.0045 

10.0050 

.0005 

224 

10.0060 

10.0190 

.0130 

125 

10.0045 

10.0055 

.0010 

226 

10.0055 

10.0206 

.0150 

130 

10.0055 

10. 0055 

.0000 

228 

10.0055 

10.0210 

.0156 

135 

10. 0055 

10.0065 

.0000 

230 

10.0060 

10.0220 

.0160 

140 

10.0055 

10.0065 

.0010 

232 

10.0060 

10.0246 

.0185 

145 

10.0055 

10.0065 

.0010 

234 

10.0066 

10.0270 

.0216 

150 

10.0055 

10.0065 

.0010 

236 

10.0055 

10.0310 

.0256 

155 

10.0060 

10.0075 

.0015 

238 

10.0066 

10.0345 

.0290 

100 

10.0065 

10.0085 

.0020 

240 

10.0060 

10.0370 

.0310 

105 

10.0065 

10.0095 

.0030 

241 

10.0060 

10.0380 

.0320 

[9'5inob  pointa.  with  0.2-inch  waahera,  and  aetwith  9.9984£linch  ring,  taken  with  one  of  the  points  on 
that  pori^ion  of  one  of  the  landa  which  liea  between  the  two  forka  of  the  crack  deaignated  in  Ko.  1. 
There  is  a  sort  of  a  splinter  hero  which  is  bent  up  toward  the  axis  of  the  hero,  the  point  being 
toward  the  rear.] 


From 
muBEle. 

After  23 

rounds, 

May  3. 1804. 

From 
muaalo. 

After  23 

ronnds, 

May  3, 1894. 

'**224' 
226 

227 
228 

lofo205 
10. 0215 
9.9905 
9.9835 

InehBM. 
229 
230 
231 

Inchsi. 
9.9766 
9.9705 
9.9696 
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GSOOVAS. 
[0.9Q645.|nch  ring  and  lOincb  polnti.] 


1 
From 

Before 
firing. 

After 
firing  23 
roonda, 

Increase. 

From 
mnzale. 

Before 
firing. 

After 
firing  28 
roanda, 

Increaaew 

Ineku. 

Inches. 

Inehst. 

Inch. 

Ineket. 

Inehet. 

Inch$9. 

Inch, 

1 

10.1615 

10.1600 

—.0015 

175 

10.1636 

10.1645 

.0010 

5 

10.1640 

10.1640 

.0000 

180 

10.1635 

10.1636 

.0000 

10 

10.1626 

10.1636 

.0010 

182 

10.1635 

10.1635 

.0000 

16 

10.1685 

10.1685 

.0000 

184 

10.1635 

10.1650 

.0015 

20 

10.1635 

10.1680 

-.0005 

186 

10.1635 

10.1645 

.0010 

25 

10.1635 

10. 1635 

.0000 

188 

10.1640 

10.1660 

.0010 

30 

10.1636 

10.1625 

—.0010 

100 

10. 1645 

10.1650 

.0005 

36 

10:1635 

10.1625 

—.0010 

102 

10.1645 

10.1660 

.0015 

40 

10. 1640 

10. 1635 

—.0005 

104 

10.1645 

10.1655 

.0010 

45 

10.1640 

10.1640 

.0000 

106 

10.1660 
10.164^ 

10.1660 

.0000 

50 

10.1640 

10.1640 

.0000 

108 

10.1645 

.0000 

55 

10. 1640 

10.1685 

-.0006 

200 

10.1660 

10. 1640 

—.0020 

60 

10.1645 

10. 1640 

—.0005 

202 

10.1655 

10. 1640 

-.0015 

65 

10. 1640 

10.1645 

.0005 

204 

10.1665 

10.1640 

-.0025 

70 

10.1640 

10. 1640 

.0000 

206 

10.1656 

10.1640 

—.0015 

75 

10.1635 

10.1636 

.0000 

206 

10.1665 

10. 1640 

-.0026 

80 

10.1665 

10.1630 

—.0006 

210 

10.1665 

10.1640 

—.0026 

85 

10.1640 

10.1635 

—.0006 

212 

10.1665 

10.1635 

—.0030 

00 

10. 1645 

10.1680 

—.0015 

214 

10.1665 

10.1640 

-.0026 

K 

10. 1640 

10.1625 

-.0015 

216 

10.1660 

10.1645 

-.0016 

too 

10. 1640 

10.1620 

-.0020 

218 

10.1660 

10.1635 

—.0025 

105 

10.1640 

10.1625 

—.0015 

220 

10.1660 

10. 1645 

-.0015 

110 

10.1635 

10.1635 

.0000 

222 

10.1660 

10.1650 

—.0010 

115 

10.1640 

10. 1630 

—.0010 

224 

10.1655 

10.1660 

.0005 

120 

10.1635 

10.1625 

—.0010 

226 

10. 1670 

10.1680 

.0010 

125 

10.1635 
10. 1635 

10.1635 

.0000 

228 

10.1660 

10.1690 

.0030 

130 

10.1625 

—.0010 

230 

10.1660 

10. 1705 

.0045 

135 

10.1636 

10. 1620 

—.0015 

232 

10.1660 

10. 1705 

.0046 

140 

10.1635 

10.1625 

—.0010 

234 

10.1660 

10. 1706 

.0045 

145 

10.1635 

10.1630 

—.0005 

236 

10.1660 

10. 1730 

-.0070 

150 

10. 1685 

10.1630 

-.0006 

238 

10.1665 

10.1750 

.0005 

156 

10.1635 

10.1630 

-.0005 

240 

10.1656 

10. 1745 

.0000 

160 

10.1635 

10. 1625 

—.0010 

241 

10.1655 

10. 1730 

.0075 

165 

10.1635 

10. 1625 

—.0010 

242 

10.1656 

10.1735 

.0080 

17Q 

10.1635 

10.1635 

.0000 

After  the  piece  had  been  thoronghly  cleaned  a  careful  inspection  showed  its  condition  to  be  as  fol- 
lowa :  A  crack  (No.  1)  in  the  tube,  located  about  5 :  30  o'clock,  begins  about  3  feet  4  inches  tram  the  base 
of  the  breeoh  and  extends  forward  about  4  feet  6  inches,  nearly  in  a  straight  line;  it  then  turns 
oblionely  to  the  right,  crosses  1  land,  and  about  the  middle  of  the  adjacent  groove  separates  into 
two  irregular  ring  cracks,  one  extending  to  the  right  and  the  other  to  the  left;  the  former  crosses  4 
gtooven  and  3  lands, and  is  about  4  inches  long;  the  latter  crosses  4  lands  and  3  grooves,  is  of 
about  the  same  length,  and  its  continuity  in  interrupted  once.  This  crack  is  apparently  opened 
about  A  inch  at  its  widest  part.  Another 'crack  (No.  2)  in  the  tube,  located  about  11  o'clock,  begins 
about  3  feet  3  inches  firom  the  base  of  the  breech  and  extends  'forward  nearly  in  a  straight  line  for 
about  4  feet  0  inches.  At  the  point  (bus  determined  it 'turns  at  a  right  angle  to  the  right,  terminating 
in  a  nng  crack,  which  crosnes  5  grooves  and  5  lands.  This  crack  is  opened  to  about  the  same 
•xtent  as  No.  1.  What  appears  to  be  a  very  fine  crack  (No.  3),  located  about  4 :30  o'clock,  begins  about 
23  inches  from  the  base  of  the  breech  and  extends  forward  about  18  inches.  Another  fine  crack  (No.  4), 
located  about  6: 10  o'clock,  begins  about  3  feet  6  inches  from  the  baae  of  the  breech  and  extends  for- 
t  nearly  in  a  straight  line  for  about  2  feet  4  inches.    Still  another  fine  crack  (No..5),  opened  a 


tittle  more  than  No.  4,  located  about  12  -.  15  o'clock,  besins  about  3  feet  8  inches  from  the  biMe  of  the 

:oing  i       ' 


breech  and  extends  forward  about  2|  feet.  The  foregoing  cracks  were  located  and  measured  by  i 
of  a  pointed  iron  rod,  turned  off  at  a  right  angle  for  about  4  inches  at  its  forward  end,  and  used  in  the 
gun.  The  impressions  show,  in  addition,  a  short  crack,  1|  inches  long,  located  in  the  vicinity  of  lOo'clock, 
and  jnst  at  the  beginning  of  th  "s  slope  of  the  ]M>wder  chamber.  These  cracks  seem  to  be  almost 
exactly  in  the  Junotion  planes  of  staves.  This  is  especially  true  of  Nos.  1  and  2.  Owing  to  the  uni- 
formity in  the  width  ana  direction  of  the  cracks,  it  is  difficult  to  match  the  impressions  so  as  to  meas> 
ure  the  lengths  of  the  former  on  the  latter. 

No.  1  extends  10  inches  and  No.  2^xtends  14|  inches  in  W  the  rifling.  The  land  which  Na  1  creases 
just  after  turning  to  the  right,  and  oefore  separating,  appears>to*be  torn  away  trtna  the  segments  on 
the  mnszle  side  of  the  crack ;  it  projects  from  the  generai.snrrace  of  the  bore  enough  to  show  quite  a 
portion  of  the  fhictured  surface  in  elevation  as  viewed  from  the  breech. 

The  impressions  of  the  sharp  angles  formed  by  the  Junctions  of  the  grooves  with  the  driWng  edges 
of  the  lands  present  a  uniformly  hairy  appe«rance,  as  though  the  rubber  had  been  forced  into  very 
fine  cracks  and  had  torn  when  the  forms  Mere  removed,  a  portion  remaining' In  each  crack.  Cracks 
Nos.  1  and  2  follow  two  of  these  Junctions  from  the  beginning  of  the  rifling,  the  former  for  11|  inches, 
the  latter  for  14|  inches.  Those  portions  of  the  impression?  of  these  cracks  within  the  rifling  present 
the  same  hairy  appearance  shown  by  the  other  .junctions,  and  are  api>arentlv  no  wider.  The  inference 
is  that  there  are  cracks  at  the  other  J  unctions  also,  but  this  can  not  be  verified  from  the  exterior  of  the 
gun  with  the  means  at  hand.  The  gun  shows  little  or  no  erosion  In  any  part.  (Extract  from  firing 
record,  alter  23  rounds,  April  24, 1804.) 
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CHAKBBR,  VXBTICAL. 
(lS.4-inch  ring  and  p^iaia.] 


Frtxa 
bieeeh. 

Before 
firing. 

After  fir- 
ing 23 
roandfl, 

18M.' 

Inoreaae. 

1    -. 

From 
breeota. 

Before 
firing. 

After  fir- 
ing 28 
roanda. 

Imsreaae. 

Indut. 

Inehei. 

Incket, 

IfUh. 

i  InehBt. 

Inehn, 

InAu, 

Inch. 

19 

12.5645 

12.6860 

.0206 

46 

12.6000 

12.6060 

.0050 

ao 

12.5000 

12.5260 

.0260 

47 

12.5000 

12.6040 

.0040 

21 

12.5000 

12.5210 

.0210 

48 

12.5000 

12.6050 

.0050 

22 

12.5000 

12.6125 

.0125 

49 

12.5000 

12.5040 

.0040 

23 

12.5005 

12.5075 

.0070 

50 

12.5000 

12.6050 

.0050 

24 

12.5000 

12.5065 

.0055 

51 

12.5000 

12.5050 

.0050 

25 

12.5000 

12.5045 

.0045 

52 

12.5000 

12.5050 

.0060 

26 

12.5005 

12.5030 

.0025 

53 

12.5000 

12.5060 

.0060 

27 

12.5000 

12.5025 

.0025 

54 

12.6000 

12.5055 

.0065 

28 

12.5000 

12. 5025 

.0025 

55 

12.6000 

12.5060 

.0050 

29 

12.5000 

12.6020 

.0020 

56 

12.5000 

12.5060 

.0060 

SO 

12.5000 

12.5020 

.0020 

57 

12.5000 

12.5050 

.0050 

31 

12.5005 

12.5020 

.0015 

58 

12.5000 

12.5060 

.0060 

32 

12.54)06 

12.5030 

.0025 

59 

12.5000 

12.5000 

.0060 

33 

12. 5005 

12.6025 

.0020 

60 

12.5000 

12.5000 

.0060 

34 

12.5005 

12.5030 

.0025 

61 

12.5000 

12.5060 

.0060 

35 

12.5000 

12.5025 

.0025 

62 

12.5000 

12.5066 

.0065 

36 

12.5005 

12.5025 

.0020 

63 

12.5000 

12.6066 

.0065 

37 

12.5000 

12.5035 

.0035 

64 

12.5000 

12.5065 

.0065 

38 

12.5000 

12.5030 

.0030 

65 

12.5000 

12.5075 

.0075 

39 

12.6000 

12.5035 

.0035 

66 

12.5000 

12.5080 

.0080 

40 

12. 5000 

12.5045 

.0045 

67 

12.5000 

12.5070 

.0070 

41 

12.5000 

12.5045 

.0045 

68 

12.5000 

12.5075 

.0075 

42 

12.5000 

12.5040 

.0040 

69 

12.5000 

12.6075 

.0075 

43 

12.5000 

12.5050 

.0050 

70 

12.4000 

12.4975 

.0075 

44 

12.5005 

12.5055 

.0050 

71 

12.4330 

12.4390 

.0060 

45 

12.5000 

12.5065 

.0055 

• 

CHAMBER,  HORIZONTAL. 
[12.4-inch  ring  and  points.] 


From 
breech. 

Inches. 

Before 
firing, 

After  fir- 
ing 23 
rounds, 

la*' 

Increase. 

From 
breech. 

Before 
firing. 

After  fir- 
ing 23 
rounds. 
May  8. 
1894. 

Increase. 

Inchfs. 

Inches, 

Inch. 

Inches. 

InckBS. 

Inches. 

Inch. 

19 

12.5730 

12. 5935 

.0205 

46 

12.5000 

12.5025 

.0025 

20 

12.5000 

12. 5275 

.0275 

47 

12.5000 

12. 6026 

.0025 

21 

12.5000 

12.5220 

.0220  1 

48 

12. 5rK)0 

12. 5025 

.0025 

22 

12. 5000 

12.6140 

.0140 

40 

12.5000 

12.5026 

.0025 

23 

12.5000 

12.5080 

.0080 ; 

50 

12.5000 

12.5030 

.0030 

24 

12.5000 

12.5065 

.0065 

51 

12.5000 

12. 6025 

.0025 

25 

12  50no 

12.6060 

.0060  1 

52 

12.5000 

12. 5030 

.0030 

26 

12.5000 

12.5060 

.0050 

53 

12.5000 

12.  6030 

.0030 

27 

12.5000 

12.5045 

.0045 

54 

12.6000 

12.6036 

.0035 

28 

12.5000 

12.6045 

.0046 

55 

12.5000 

12.5030 

.0030 

29 

12.5000 

12.6040 

.0040 

50 

12.6000 

12.5020 

.0020 

30 

12.5000 

12.5040 

.0040 

57 

12.5000 

12.6020 

.0020 

31 

12.5000 

12.5045 

.0045  1 

58 

12.5900 

12.  5015 

.0015 

32 

12.5000 

12.5040 

.0040 

59 

12.6000 

12.6015 

.0015 

33 

12.5000 

12.  6040 

.0040 

60 

12.5000 

12.  5020 

.0020 

34 

12.6000 

12. 5036 

.0035 

61 

12.5000 

12.5010 

.0010 

35 

12.5000 

12.5040 

.0040 

i             62 

12.5000 

12.  5010 

.0010 

36 

12.5000 

12.6040 

.0040 

1             63 

12.5000 

12.5005 

.0005 

37 

12.5000 

12.5035 

.0036 

64 

12.5000 

12.5000 

.0000 

.38 

12.5000 

12.5030 

.0030 

65 

12.5005 

12.5000 

-.0005 

39 

12. 5005 

12. 6035 

.0030 

66 

12.5000 

12. 5010 

.0010 

40 

12.5000 

12. 5030 

.0030 

67 

12.5005 

12. 5010 

.0006 

41 

12.5000 

12.5030 

.0030 

'             08 

12.5000 

12.  5010 

.0010 

42 

12.5000 

12.5030 

.0030 

69 

12.5005 

12. 4990 

-.0015 

43 

12.5000 

12.503b 

.0030 

70 

12. 4910 

12. 4910 

.0000 

44 

12.5000 

12.  5025 

.0025 

71 

12.4340 

12.4340 

.0000 

45 

12.5000 

12. 5030 

.0030 
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REPORT  OF  FIRINGS    WITH  Ig-IXCH  B,   X.  MORTARS   TO   DETERMINE 

PITCH  OF  RIFLING. 

(6  plates.) 

Sanby  Hook  Pbovino  Qbound, 
(P.  0.  Box  1449)  New  York^  N.  Y.,  February  7, 1894. 

Sib  :  I  have  the  honor  to  forward  herewith  record  of  firings,  made  in 
compliance  with  your  instractions  of  ^November  23, 1893,  with  the  12- 
inch  B.  L.  mortar,  cast  iron  hooped,  and  the  12inchB.  L.  mortar,  steel, 
for  the  purpose  of  ascertaining  which  twist  of  rifling  gives  the  best 
results  as  to  accuracy  and  stability  of  flight. 

Targets  were  taken  at  about  2,400  yards  with  both  cast  iron  and  steel 
mortars,  the  charges  being  so  regulated  as  to  give  the  same  velocity, 
538  foot  seconds,  with  each  mortar  to  a  projectile  weighing  1,010  x)ounds. 
The -projectiles  being  all  above  standard  weight  they  were  so  selected 
as  to  weigh  as  nearly  as  possible  the  same,  respectively,  in  lots  of  five 
fired  from  the  two  mortars.  It  would  have  been  better  had  a  weight 
of,  say,  1,010  pounds  been  selected  and  all  projectiles  brought  up  to  this 
weight.  The  targets  made  are  forwarded  herewith.  They  show  that 
with  either  mortar  4  shots  out  of  5  would  have  hit  a  vessel  of  the  size 
of  the  Philadelphia  when  **head  on."  When  "broadside  on,"  3  out  of 
5  with  the  cast-iron  mortar  and  2  out  of  6  of  the  steel  mortar  would 
have  taken  effect.  The  target  with  the  cast-iron  mortar  was  superior 
to  that  with  the  steel  mortar,  but  the  latter  was  somewhat  afifected  by 
the  wind.  It  will  be  noted  also  that  the  position  of  the  axes  of  the 
projectiles  at  the  instant  of  striking  the  ground  was  more  advantageous 
with  the  cast-iron  than  with  the  steel  mortar.  The  firings  of  December 
9with  800-pound  projectiles  were  made  inadvertently,  and  it  was  thought 
best  to  repeat  these  firings  with  the  steel  mortar  on  tlie  12th  of  Decem- 
ber, 1893. 

Firings  at  long  range  were  made  with  the  cast-iron  mortar  only  when 
your  instructions  of  January  5  were  received  modifying  those  of  Novem- 
ber 23, 1893,  by  requiring  a  cast-iron  hooped  mortar  to  be  mounted  on 
the  original  Eaaton  &  Anderson  carriage,  and  that  the  targets  be  made 
by  firing  each  piece  alternately,  round  by  round.  The  projectiles  were 
also  to  be  made  of  same  weight.  While  the  mortar  was  being  mounted 
on  this  carriage  firings  were  made  to  determine  a  charge  to  give  1,020 
foot  seconds  velocity  in  a  cast-iron  hooped  mortar.  This  charge  was 
found  to  be  76  pounds  8  ounces.  By  calculation,  from  considerable  data 
available  from.previous  firings  the  charge  to  give  same  velocity  in  the 
steel  mortar  was  found  to  be  84  pounds.  After  many  delays,  due  to 
inclement  weather,  firings  were  begun  on  the  2d  instant,  and  one  round 
was  fired  from  each  mortar.    At  this  round  the  original  Easton  & 
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Anderson  carriage  was  rendered  entirely  unserviceable,  as  described  is 
detail  in  the  record.  The  breaking  of  this  carriage  is  due  to  the  faf- 
that  a  suflScient  length  of  recoil  was  not  permitted  by  its  constructiou. 
It  had  undoubtedly  been  overstrained  in  previous  firings.  It  caa  uch 
be  repaired  without  renewing  almost  the  entire  top  portion  of  the  car- 
riage. In  order  that  the  firings  may  be  continued  it  will  be  necessarj 
to  provide  another  carriage.  This  can  be  done  by  assemblinfir  one  lA 
the  carriages  manufactured  by  B.  Poole  &  Son  Co.,  on  hand,  avail 
able  for  this  purpose,  on  the  platform  plate  intended  for  12-inch  barbette 
carriage,  which  platform  is  not  now  in  use.  Ic  is  thought  the  work  c^n 
be  done  and  firings  made  without  materially  delaying  the  test  of  tbi^ 
12'inch  barbette  carriage,  which  has  not  yet  arrived  at  this  post. 
Instructions  are  respectfully  recjuested. 

Very  respectfully,  your  obedient  servant, 

Frank  Heath, 
Captahij  Ordnance  Departmenij  U,  S.  Army^  Commanding. 
The  Chief  of  Ordnance,  U.  S.  Army, 

Wa^hington^  D,  G. 

[First  indorsement.] 

Ordnance  Office,  Washington,  February  20^  1894. 
Kespectfully  returned  to  the  commanding  officer,  Sandy  Hook  Provin^r 
Ground,  in  connection  with  telegram  of  9th  instant,  dire<5ting  a  new 
mortar  carriage  to  be  used  in  completing  these  firings,  as  suggested 
with  n. 

With  the  object  of  obtaining  data  to  verify  range  tables  he  will  make 
firings  with  each  mortar  to  determine  the  velocity  with  the  charges  and 
weights  of  the  projectiles  used  for  making  the  targets. 

He  is  requested,  also,  to  accompany  his  report  with  drawings  of  the 
800  and  1,000  pound  projectiles  used  in  the  firings. 
By  order  of  the  Chief  of  Ordnance: 

R.  Birnie, 
Cap  tain  J  Ordnance  Department^  U.  8.  Army. 

[Second  inilorseinunt.] 

Sandy  Hook  Proving  Ground,  April  24^  1S94. 
Respectfully  returned  to  the  Chief  of  Ordnance,  U.  S.  Army,  with 
record  of  firings  required  by  preceding  indorsement.  In  order  to  insure 
the  same  atmospheric  conditions  in  making  the  targets  from  the  two 
mortars  they  were  fired  alternately  and  as  nearly  simultaneously  as 
possible.  The  interval  between  the  shots  was  about  one  minute  for 
the  short  range  and  two  minutes  for  the  long  range.  The  charges  were 
proportioned  so  as  to  give  the  same  velocity  with  the  two  mortars. 
This  velocity  was  554  foot  seconds  for  the  short  range  and  1,020  foot 
seconds  for  the  long  range.  The  weights  of  the  projectiles  were  niaile 
the  same  for  each  range,  respectively,  this  weight  being  the  same  as 
that  used  in  the  firings  for  determining  the  charge.  Great  care  was 
taken  in  conducting  the  firings,  and  it  is  believed  that  the  results  repre 
sent  the  comparative  merits  of  the  two  mortars.  They  are  believed  to 
be  very  satisfactory  for  each,  but  slightly  more  so,  especially  as  to 
lateral  dispersion,  for  the  cast-iron  steel-hooped  mortar  than  for  the 
steel  mortar.    Records  contain  drawings  of  projectiles. 

Frank  Heath, 
Captain^  Ordnance  Department^  U.  8.  Army^  Commanding. 
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Record  of  firing  with  IS-ineh  B,  L,  rifled  fnortar  (eteel).  No.  1,   VTaierrUei 
[OlU^ct  of  flring,  to  obtain  veloctties  in  oonnection  with  firiai; 


No. 

Powder. 

Pit^eitile. 

Number 

Travel 

Inatni-    1 

Eleva- 
tion 

Date. 

of 

1             .      1  Tff^  ^r 

1 

stamped 

of  shot 

mental  Te- 

flreJ 

Kind. 

Welgiil. 

Kind. 

'  AVeight. 

.. 

In  bore. 

locity. 

Lb:  Oz. 

1  Pound: 

Inches. 

Feet. 

17S/t,/rom 

A.M. 

1 

imuaU. 

Mar.    8 

160 

82      1  i  873+7  j 

Kehandedl         811 

37 

98.125 

0    29 

{               9»1 

^S 

?• 

1 

Mar.    8 

Mar.    8 

161 
162 

i 

j    85    12  '  914+7 

1                 1 

1    84      U   897+7 

811 
811 

38 
39 

98.125 
98.125 

0    20 

0    29 

S           1.029 
i           IxMt. 

S           1.030 
>            1.02H 

Mar.    8 

163 

% 

82      7J 

882+7 

^11 

811 

40 

98.125 

0    15 

5        1,011 
I        1.015; 

1 

1 

1 

/ 

• 

1 

)    CO 

Mar.    8 

164 

82    14^ 

889+7 

Rebandec 

Hi 
^1 

1       ail 

41 

98.125 

0    10 

C           1,010 
i           1,000 

1 

Mar.    8 
Mar.    8 
Mar.    8 

165 
166 
167 

> 

• 

1 

83      IJ 
83      li 

82      8 

888+7 
888+7 
8784  7 

m 

811 
811 
811 

42 
43 
44 

98.125 
98. 125 
98.125 

0    10 
0    10 
0    10 

C          1,009 
1,012 

1. 031) 
1. 0*> 

5       1,010 

I            1.01'- 

125 1»;* 

I 

H 

i 

Mar.    9 

168 

82    12 

883+7 

lot  485; 

band, 

l^inchc 

811 

45 

98. 125 

0    10 

Lost 

125+ T 

=  S2 

^^Ir 

' 

I 

S 

1  904  ft.  from 

Hi 
fa 

60^ 

tnu2!U. 

Mar.    9 

169 

32      6 

ii. 

1,014 

46 

98.225 

1 

•^z'i 

Mar.    9 
Mar.    9 

170 
171 

a  Font's  bexag< 
density.   1.725 
tion,  72. 

31  14 

32  1 

Hi- 

fj 

l.OU 
1,014 

47 
48 

9H.225 
98. 225 

1     18 
1     18 

1 

c          r..M 

(             551 

J«         I 

;  «      • 

1 

]  £  «r 

179-  V 

11 

es  e 

?.^ 

nS/Lfroin 

II 

imuile- 

Mar.    9 

172 

82    10 

883+7 

■lii 

811 

49 

98.225 

10 

5        l,m\ 
\         1.016 

1 

■Z3. 

a   r 

oil 

.5a 

_-gl 

t 

1 

'^'.2^ 
^ 
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Anenal,  at  Samdy  Book  Proving  Ground,  March  8  and  9,  1894, 
to  obtaiB  oomporative  tar|^ts  with  steel  and  oast-iron  mortars.] 


PressQTO 

^ 

Wind, 

per  square 

incEoT 

Dore. 

Coan« 

strenfftl 
d^- 

tiOB. 

1      as  effect  on  piece,  action  of  breech 

• 

Reoou. 

ter 
reoofl. 

sound  of  projectile  in  flight,  scat- 
tering of  fragments,  etc. 

General  remarks. 

Pcmmb. 

Ft. 

Jn. 

Ft,  In. 

D,  21,277 
H,  less 

\  ^ 

H 

4    10* 

1 

Copper  cylinders  of  18,000poand8  ini- 
tial compression  and  Ubles  of  1882 
used  in  GangeD,  and  24,000  pounds, 
copper,  and  tables  of  1890  in  Gauge  H. 

• 

than 

■•* 

^GGu 

cT 

D,  23,292 
H,  23,633 

D.  23.700 
fl,  23,-733 

1* 

5 

4      8 

i 

Copper  cylinders  of  18,000  pounds  ini- 
tial compression  and  tables  of  1892. 

5 

4      8 

0*5 

Coppor  cylinders  of  18.000  pounds  ini- 
tial  compression  and  tables  of  1892. 

D,  22.071 
H,23,OUO 

1» 

H 

4    11 

Shell  came  out  of.  butt  and  fell  to 
the  rear. 

Copper  cyHndors  of  18.000  pounds  inl- 
tiaJ  compression  and  tablets  of  1892. 

Is 

•Q  0 

Shell  came  out  of  butt  and  fell 

D,  21,920 

V 

Sf- 

about  75  yards  to  the  right. 

H.  22.233 

H 

4    10 

1^ 

Copper  cylinders  of  18,000  pounds  ini- 
tial compression  and  tables  of  1892. 

■ 

D.  22.300 
H,  22,333 

D.  23,625 

H 

5      0 

Copper  cylinders  of  18,000  pounds  ini- 
tial compression  and  tables  of  1892. 

H.23.2U0 

H 

5      2 

Ji 

Couper  cylinders  of  18,000  pounds  ini- 
tml  compression  and  tobies  of  1892. 

D.  22,133 

}» 

g 

H,  22,150 

6 

5      1 

J 

Copper  cylinders  of  18,000  pounds  ini. 
tUl  compression  and  tobies  of  1892. 

'S 

Mortor  mounted  on 

a 

proof  carriage 

^ 

(Krupp). 

Obturating   friction 

a 

primers. 

Before  round  No.  160 

1" 

new   bolt  was  put 

, 

through  rieht  forlc 
holding  piston. 

$D.23.0ft5 
i  H  22  771 

}» 

6 

5      ^ 

1 

(::opper  cylinders  of  18,000  pounds  ini- 
tial cuniprcHsion  and  tobies  of  1892. 

Fired  into  sand  butt 
No.  2. 

1 

a 

Carriage  3  inches  out 

1 

i 

of  battery. 

1 

Firing  conducted  by 

1 

Lieut.   M.   F.  Har- 

mon, First  Artil- 

s 

lery,  U.  8.  Army. 

11  '?■•* 

^ 

",  less 
than 

4 

7 

4      7 

kT 

Copper  cylinders  of  9,000  pounds  ini- 
tial cx)mpreHt(ion  and  tobies  of  1892 
used  in  Gauge  D,  and  14,000  iiounds, 

14,000 

^ 

a 

Sa£ 

copper,  and  tobies  of  1892  in  Gauge 

p.  6.735 
H,  6,560 

1* 

6 

4      6 

5^. 

H. 
Coiiper  cylinders  of  9,000  pounds  ini- 
tial compression  and  tobies  of  1892. 

Copper  cylinders  of  9.000  pounds  ini- 
tial compression  and  tobies  of  1892. 

'     D.  7.166 
H.  5,307 

6 

4      6 

II 

a 

ct 

1 

a 

B- 23,246 
H.  21,114 

V 

6 

5      6 

(0 
1 

Copper  cylinders  of  18,000  pounds  ini- 
tial compression  and  tobies  of  1892. 

-§ 
^ 

J 
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Record  of  firing  with  IS-inch  B.  L,  mortar  (steel),  Ko.  1,  Waierriiei 
[Object  of  tiring,  to  obtain  target  in  comparison  with  target 


Date. 


No. 
of 
fire. 


Powder. 


Kind. 


A.M. 

Apr.  3 

Apr.  3 

Apr.  3 

Apr.  3 

Apr.  3 


178 


179 


182 


■11- 


I 


Weight. 


Lb9.  Oz. 
32      0 


32      0 


32      0 


No.  of 
prisms. 


Projectile. 
Kind 


!        I 


Weight. 


Pounds. 
1,0U 


1,014 


Num- 
ber on 
base. 


1.014  I         12 


1,014 


Travel 
of  shot 
in  bore. 


98.275 


98.275 


98.275 


98.275 


98.275 


Eleva- 
tion. 


60 


Time 

of 
flight. 


Lost 


Lost. 


Lost 


Lost. 


60       LoHt. 


Pressare 

per  square 

iuch  of 

bore. 


Potcndt. 
^D,  11,950 
I  H,  11, 850 


:D.  11.750 
H.  11,750 


CD,  11,  500 
{H,11.60i> 


:D.11.450 
H.  11.500 


CD.ll.flOO 
{H,H,f7u 
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Arteual,  at  Sandy  Hook  Proving  .Ground,  April  S  and  7, 1894. 
made  aimnltaneously  from  12-inch  B.  L.  cast-iron  mortar.) 


coil. 


COIIB- 

ter 
recoil 


Ins. 

11* 


144 


Ins. 


Wind,  fttrength  and 
direction. 


1 1     Wind  from  right  and 
rear,  85°,  2  raileii  an 


I 


1** 


14 


hour. 

Wind  from  riRht  and 
rear.  85°,  4  miles  an 
hour. 

Wind  fn>m  left  and 
rear,  20^,  4  miles  an 
honr. 

Wind  from  left,  90o, 
4  miles  an  hour. 


Wind  from  left.  90°, 
6  miles  an  hour. 


Special  remarks  about  each  fire,  snch 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  pow- 
der, soand  of  projectile  in  flight, 
scattering  of  fragments,  etc. 


TARGET. 


2,468 


2,406 


2,400 


2.405 


2.463 


From  center  of  impact. 


Jjongitudi- 
nal. 


176 


185 


Yds. 
3.6 


1.6 


Td». 


4.4 


5.8 


Lateral. 


Td». 


4.8 


7.8 


10.8 


5.8     23.4 


TdM.\ 
16.2 


7.2 


23.4 


12,322  -5-  5  ^  2,464.4 ;  961  -^  5  =  192.2 ; 
11.6-5-5^2.32;  46.8-5-5  =  9.36. 

Yards. 

Greatest  range 2,468 

Leastrange 2,460 


Dispersion  in  range. 


8 


Greatest  deviation  from 
plane  of  fire 203 

Least  deviation  from  plane 
offlre 176 


Lateral  dispersion . 


27 


Mean  range 2,464.4 

Mean  lateral  deviation  from 
planeofflre 192.2 

Mean  longitudinal  devia- 
tion from  center  of  im- 
pact          2.32 

Mean  lateral  deviation  ft-om 
center  of  impact 9.36 

Mean  absolute  deviation 
from  center  of  impact ...         9. 64 

Mean    angular    deviation    from 
plane  of  fire,  40, 2S\  30". 


General  remarks. 


Mortar  mounted  on 
spring  return  car-. 
Tlagejra2.  R.  Pool» 
&  Son  Co. 

Obturating  friction 
primers. 

Fired  down  the  beach. 

Coi>p<*r  cylinders  of 
9,000  pounds  initial 
compression  and 
tables  of  1890. 

The  charge  is  taken 
from  previous  firing 
and  gives  '554  foot 
seconds. 

Each  round  followed  a 
round  from  the  oast- 
iron  mortar  as  soon  as 
the  Unie  of  flight  for 
the  latter  was  ob- 
served, the  interval 
being  about  one  min- 
ute. 

The  piece  was  aimed  by 
a  brass  pointer  at- 
tached to  lower  roller 
Iiath  and  a  vertical 
ine  on  a  brass  plate 
attached  to  upper 
roller  path. 

Barometer,  90.51;  ther- 
mometer, dry,  390 ; 
thermometer,  wet,32<> ; 
humidity,  43. 

Firing  conducted  by 
Lieut  K.  P.  Peck, 
Ordnance  Depart- 
ment. 
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Record  of  firing  with  Ig-imch  B.  L,  mortar  (steel).  No.  7,  WaUrr^ 
[Obtfeot  of  firing,  to  obtain  target  in  comfMuiaon  with  t»« 


Projectile. 


Kind. 


Apr.    7 


Apr.    7 


183 


184 


82    12 


82    12 


Apr.     7 


185 


82    12 


877-7 


878—7 


878-7 


Apr.     7  i  186 


•82    12  '  878—7 


Apr.  7 
Apr.  7 
Apr.    7 


187 

I  1H8 

I 

I 


82  12 
82  12 
82     12 


878-7 
878-'7 
878—7 


I 


^1 


I     I 


I 


Nnm- 
beron 
Weight.!  base. 


Pound*. 


811 


811 


8fl 

811 
811 
811 


Travel 
offlhot 
in  bore. 


'98.425 


98.425 


98.425 

98.-425 

08.425 
08.425 
08.425 


Eleva- 
tion. 


eight.!    "^-^ 


Loet. 


I.KWt. 


D.     le-, 

thaau 

ooa 

H,       lC4. 

thaa:^ 
000. 
I>,      Um 
thaaii 

ooo. 

H,     le.. 
than  24 

000. 


53i 


63^: 


D,  1  *- « s 
than  Si. 
000. 

H,  lesj 
tban^ 
0<». 

D.  less 
than  34 
000. 

H,  le^. 
than -24 
000 

„    SD,  19.20a 
^   >H,21,afe 

D.  22,*r:u 

18,150 

;D.  19.440 
'EU21.00Q 
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Artenai,  at  Sandy  Hook  Proving  Ground,  April  3  and  7,  1894 — Continuod. 
made  ahnalUueoualy  from  12  inch  B.  L.  cast-iron  motar.] 


i-oil. 


I  Im. 


Coan- 

ter 
ntcoil. 


/IM. 


m 


nj 


'I 


171 


Wind,  atrongih  and 
uirection. 


S)>ecial  remarks  about  each  flre.snch 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  pow- 
der, sound  of  projectile  in  flight, 
scattering  of  fragments,  etc. 


17J 


"f 


17t 


IVli 


m. 


"Wind  from  left  and 
front,  150,  9  miles 
an  hour. 


.do. 


Wind  Arom  left  and 

front,  5<>,9milesan 

hour. 
Wind  ftom  left  and 

front,  ^,  10  miles 

an  hoar. 
do 


TARGET. 


TdM. 
7,387 


7,284 

7,291 
7,403 
7.365 


Yd9. 
608 


563 

557 
538 
530 


From  center  of  impact 
^«°Bi{"^-      Lateral." 


41 


117 


Td9. 


55 


117 


S 


Td». 


17.8 


41.6 


Yd9. 

31.2 


1.2 
9.2 


41.6 


36,730 -i- 5  =  7,346;    2, 696 -i- 5  =  539.2; 
234 -i- 5=  4^.8;  83.24-5=16.64. 

Yards. 

Greatest  range 7,403 

Leastrange 7,284 


Dispersion  in  range . .  119 


Greatest  deviation  from 
planeofflre 663 

Least  deviation  from  plane 
of  Are 508 


Lateral  dispersion  ..  55 

Mean  range 7,346 

Mean     lateral     deviation 
from  plane  of  Are 539.2 

Mean   longitudinal  devia- 
tion from  center  of  impact      46. 8 

Mean      lateral     deviation 
from  center  of  imimct 16.64  ' 

Mean    absolute    deviation  I 

fhnn  center  of  impact 49.67  \ 

Mean  angular  deviation  from  plane , 
of  flre.  40  12'  30".  ' 


General  remarks. 


Mortar  mounted  on 
soring  return  car- 
nage Wo.  2.  K.  Poole 
&  Son  Co. 

Obturating  friction 
primers. 

Fired  to  sea. 

For  rounds  187  to  189 
copper  cylinders  of 
18,000  pounds  initinl 
compression  and  ta- 
bles of  1892. 

The  charge  is  taken 
from  previous  firing 
And  gives  1,020  foot 
seconds. 

Each  round,  except 
183  and  184,  was  fol- 
lowed by  a  round 
from  the  oast-iron 
mortar  as  soon  as 
the  records  vrere  ob- 
tained at  the  plane 
tables,  the  interval 
being  about  two  min- 
utes. 

The  shells  from  rounds 
183  and  184  are  sup- 
posed to  have  fallen 
behind  th»mile  tar- 
get and  could  not  be 
observed. 

The  piece  was  aimed 
by  a  brass  pointer 
attached  to  lower 
roller  path  and  a  ver- 
tical line  on  a  brass 
plate  attached  to  up- 
per <oUerpath. 

Baromoter,  30.31;  ther- 
mometer,   dry,    43<'; 

'thermometer,  wet, 
35°:  humidity,  41. 

Observed  at  plane  ta- 
ble  at  Navesink 
Highlands  by  Lieut. 
M.  F.  Harmon,  First 
Artillery,  and  on  the 
fort  wall  by  Mr. 
lUohard  Shorrock. 

Firing  conducted  by 
Lieut.  F.  P.  Peck, 
Ordnance  Depart- 
ment. 
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Record  of  firing  with  12-inch  B,  L,  c€tat'iron  mortar,  No.  51,  Builder$ 

[OlUect  of  firiae. 


Powder. 


Dat©. 


Kind.     Weight.!  3**: "{ 


A.M. 

Dec.     1 


Doc.  7 

Deo.  7 

Dec.  7 

Dec.  7 

Dec.  7 

Dec.  7 

Dec,  7 


II 


Lb».  Oz. 
27      9 


27  9 

27  9 

27  9 

27  9 

27  9 

27  9 

27  9 


Projectile. 

Kind. 

Wgt. 

Lbt. 

Lot  546 

1.004 

Lot  485  i 

806 

t 

803 

1,003 

1.002 

Lot  546^ 

995 

I 

1,000 

Rebanded. 

1,011 

1 

o8 

=1 


Inchet. 
91.5 


91.5 
91.5 
91.5 
91.5 
91.5 
91.5 
91.5 


EleTa 
tion. 


60 


Prea 

sure 

per 

aqoare 

inch  of 

bore. 


LbM. 


513,300 
<11,700 

13,000 
12,000 


U2, 

in, 

U3, 


k  13, 100 
^12,600 


s 


Re- 
coll. 


In* 


IH 


\    13* 


Conn  I 

ter  re 

coil. 


Indus 

8* 


121 

13J 
1% 

13i 

I 

I 

13i 
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strrai^h  Sp^^^  remarks  about  each  fire,  sncli  as  effect 
^f         on  piece,  action  of  breech  meGhauism,  oon- 
dirac     '      oumption  of  powder,  sound  of  prqjectile  in 
tion  AiRht,  scattering  of  ft-agnients,  etc. 


Devia 

I   tion, 
Range,  right  of 
i  plane 
of  Are. 


YardM.  i 
2.334  ! 


2,757 
2,797 
2,365 
2,353 
2,337 
2,305 
2.345 


Tardt. 
109 


186 
191 
145 
139 
146 


Ob- 
served 
time  of 
flight. 


Seomidi. 
30 


Lost. 

Lost 
8U 
30| 

30 ; 


Barom- 
eter. 


29.90 


I  Thermome- 
!        ter. 


"Wet.   Dry 


30.38 


30.38  !      36 


Gronerai  remarks. 


1.38        36  I      38 


30.39         37 


145  ! 


137 


2^     30.39  I      37 
29}!    80.39  j      37 


78 
91 
91 
83 
83 
83 
83 
39     83 


Koimd  15  was  found  by  computation  ft'om  data 
of  preyiouH  tiring,  and  8honld  give  a  veloc- 
ity of  538  foot  seconds  to  a  projectile  of  1,010 
pounds. 

TARGET. 


Mortar  mounted  on  spring  return  car- 
riage No.  2.    R.  Poole  &  Son  Co. 

Obtarattng  friction  primers. 

Fired  down  the  beach. 

Mortar  aimed  by  wooden  bore  sights. 

The  carriage  traverses  with  great  ease, 
requiring  not  more  than  an  applica- 
tion of  aboutlO  pounds  to  one  handle. 

With  the  8(X)-ponnd  projectiles  during 
the  last  moments  of  ilight  the  point 
waa  well  to  the  front,  Immo  toward  the 
gun.  and  they  struck  ground  in  this 
position. 

With  the  1,000-pound  projectiles  the 
axis  was  inchned  slightly  forward, 
base  to  front,  but  became  vertical  Just 
before  striking  the  ground. 

Firing  conducted  by  Lieut.  F.  P.  Peck, 
Ordnance  Department. 

Fall  of  projectiles  noted  by  Capt. 
Frank  Heath,  Ordnance  Department. 


From  center  of  impact. 


No.  of  ;  p^,.„.    ^^If- 1  Longitudi 


(right).' 


nal. 

+     !    — 


Yards. 
2,365 
2,353 

'  2,337 
2,365 
2,345 


I. 


YdM. 
•2.6 


Yard*. ,  I'd*.  I  Yds. 

145  '      12    

139  I 

146    16  I    3.6 

145         12    1    2.6  I 

137    H 


Lateral. 


Right 


Left. 


Yd9. 
3.4" 


24  ; 


24 


8.8 


5.4 

"as 


11.765  -e-  5  -  2,353;  712   :   5  _- 142.4; 
48  -t-  6  =  9.6;  17.6  -^  5  =^  3.52. 


Yards. 

Greatest  range 2,365 

Least  range 2.337 

Dispersion  in  range 28 

Greatest  deviation  txom  plane 
offire 146 

Least  deviation  from  plane  of 
fire 137 

Lateral  dispersion 0 

Mean  range 2, 353 

Mean    lateral   deviation  from 

planeofflre 142.4 

Mean   longitudinal   deviation 

from  center  of  impact 9. 6 

Mean  lateral  deviation   from 

center  of  impac^t 3. 52 

Mean  absolute  deviation  fh>m 

center  of  impact 10.22 


0RD94- 


-14 
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]See9rd  offiringi  unth  IS-inch  B,  L,  casUiron  mortar,  No  SI,  Buildm^  Iran 

LObjeot  of  firings 


Powder. 


Date. 


o 


Kind. 


A.M. 

Dec.     7 

P.M. 

Dec.  8 

Dec.  8 

Dec.  8 

Dec.  8  ; 

Deo.  8 

Dec.  8 


16 

17 
18 
19 
20 
21 
22 


1^ 
I  - 


Weight. 


Lb9. 
67 

77 
77 
77 
77 
77 
77 


No.  of 
prisma 


ProJeotUe. 


Xind. 


712+7 

818+7 
818+7 
820+7  ' 
820+7  I 
819+.7 
820+7 


I 


e 

-3 


Wgt. 


Lb8. 

812 

805 
811 
805 
812] 
804 
808 


Inehet. 
91.5 

91.5 
91.5 
01.5 
91.5 
91.5 
91.5 


BlevA- 
tion. 


Pra«- 

ttare 

per 

square 

inch  of 


Lbt. 
521,400 
^21,000 

™  ^25,800 
""  ,>27,000 
AA  V26.400 
^  '>27,800 
m  >27,800 
*°  J27.800 
f^  k28.000 
^  1)28.100 

^  'Vi7.  700 
go  ^28,500 
°"   )28,300 


Re. 
coil. 


JnB. 

\" 
I" 

|l7J 


Conn 
ter  re- 
coil. 


Inches.' 

17 
17 

"A 

17*  I 
17 
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Wind, 
•trenath 
ana 
direc- 
tion. 


Calm  . 


Calm 


Calm  .. 

Calm  .. 
I 
!  Calm  .. 

Calm  . 

Calm  .. 


Special  remarkn  about  each  Arc.  snoh  an  effect 
on  piece,  action  ot  breech  mechanism,  con- 
Humption  of  powder,  sound  of  prc\|ectile  in 
flight,  scattering  of  fragments,  etc. 


Deyia- 
I   tion, 
Hange.  •riaht  of 
plane 
of  flre. 


Tarda. 
Lost 

Lost 
7.682 


Ob. 
served 
tlme.of 
Hight. 


Tarda.  i<Saeomi«. 
Lost         50 

Lost 


428 
428 
425 
427 
409 


52.5 
52.5 
52.5 
52.5 
52.5 
53 


In 


Thermomo-     -^ 
1        ter.  .IS 

Barom-I 2 

eter.  I  ,  Is 

I  Wet 'Dry.    B 


A  part  of  ronnd  22  was  taken  from  the  maga 
sine  about  a  week  after  the  other. 

TARGET. 


No.  of 
roand. 


Range. 


rard«. 
7,602 
7.648 
7.606 
7,620 
7,683 


Devia- 
tion 
(right), 


rard«. 
428 
428 
425 
427 
409 


From  center  of  impact. 


Longitudi- 
nal. 


Jd9. 

16 
2 


37 


Right.  Left. 


Tda. 


17 


Lateral. 


Td9. 

4.6 
4.6 
1.6 
3.6 


TdM. 


14.4 


38.230-4-5=7,646;  2.117-4-5=423.4; 
llO-T-5^22;  28.8+6=5.76. 


General  remarks. 


30.36 

38 

40  81 

30.53 

34 

37  '  74 

30.52 

34 

37  74 

30.92 

34 

37  74 

30.52 

34 

37  74 

30.52 

34 

37  ■  74 

30.52 

34 

37  i  74 

i 

Mortar  mounted  on  spring  return  car- 
nage No.  2.    K.  Poole  ic  Son  Co. 

Obturatmg  friction  primera. 

Fired  to  sea. 

Aimed  bv  wooden  bore  sights  over  right 
edge  of  1,000  yards  target. 

Copper  cylinders  of  24,000  pounds  ini- 
tial compression  and  tables  of  1890. 

Firing  conducted  by  Lieut  F.  P.  Peck, 
Ordnance  Department. 


Tarda. 

)  Greatest  range 7,683 

Least  range 7,608 


Dispersion  in  range. 


75 


Greatest  deviation  fh>m  plane- 
of  fire 

Least  deviation  fh>m  plane  of 
fire '. 


428 


Lateral  dispersion . 


10 


Mean  range 7, 646 

Mean  lateral  deviation  fh>m 

planeofflre 423.4 

Mean   longitudinal   deviation 

from  center  of  impact 22 

Mean   lateral  deviation  from 

center  of  impact 6. 76 

Mean  absolute*  deviation  firom 

center  of  impact 22.74 
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JUcord  u//Lri»g  with  IJ-imch  B,  L.  mortar  (•<*«/),  No,  1,  Water- 

[Object  cf  firing. 


a.mJ, 


140 

141 

142 

143  , 
144 
14ft 
146  j 


^'5 

■  ai 

1  »' 

,11- 

31  , 

1 

i 

H 

31  ' 

1 

."-; 

31 

^ 

a  w 

£i 

31 

5* 

"1 

1 13i  .    13i 


121 

13 

13i 


50°,  12  mUea  per 

hour. 
70°,  23  milM^per  i 

hoiir. 

7(K>.  18  mlleaper  • 
hoar. 

70°.  13  milea  per 

hour. 
70°,  13  milM  per 

bonr. 
70^,  12  mUesper 

hoar. 
60°,  10  mttesper 

hour. 


I 
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RIFLIKG   FOR   12-lNCH   B.  L.  MORTARS. 

vliet  Anenal,  at  Sandy  Hook  Proving  Ground,  December  IS,  1895. 
to  obtain  targets.] 


213 


Special  r«mar1c8  about  each  fire,  such  aa  effect  on 
piece,  action  of  breech  mecfaaniBin,  consumption 
of  powder.  HOund  of  projectile  in  flight,  scattering 
of  f^vgments,  etc. 


'  Devia 

I    Uon, 

Range.  |  rightof 

plane 

l  of  fire. 


Ob- 
served 
time  of 
flight. 


I  I 

Yardt. ,  Tarda.  Seconds. 


Barom- 
eter. 


Ther- 
mometer. 


Wet. 


2,837 


159 
166  I 


34 
34 


2.414 

09 

30 

2.466 

69 

a>i 

2,437 

90 

30J 

2.430 

86 

30i 

2.404 

1 

96 

30 

30.11 
30.11 

30.09 

30.07 ; 

30.07 
30.07 
30.07 


Dry. 


43  I 
I 
43 


45  > 
45  ! 
43 
45 


General  remarks. 


Ha- 
mid- 
ity. 


92\ 
92 

78 

78 
78 
78 
78 


Round  145  gave  a  velocity  of  538  foot  seconds  to  a 
projectile  of  1,010  poaiids,  Sept.l8,  1893. 

TARGET. 


From  center  of  impact. 


Sri  B~«« 


!  D^via- 
'    tion 
(right). I 


t 


I 


'  Yards. 

142  2,414 

143  2, 466 

144  2.437 

145  2«439' 


146 


2.404 


Loogitu- 
dinal. 


Yards. 
99 
•9 
90 
86 
96* 


+ 
Yds. 


Yds. 
18 


46 


28 


46 


Lateral. 
Right.:  Left. 

Yards.JYards. 

11  |.#. 


19 


21 


21 


Mortar  monnt^d   on  spring    return  carriage 
No.  2.    R.  Poole  &  Son  Co. 

Obti^THting  friction  primers. 

Fired  down  the  beacn. 

Mortar  aimed  b}'  wooden  bore  sights. 

With  the  800-poand  projectiles,  during  last 
moments  of  flight,  axis  was  inclined  slightly 
forward,  base  to  front ;  it  became  vertical 
ji  lust  before  striking  the  ground. 
^With^the  l.OOO-poabd  projectiles  the  axis  was 
inclined  forward,  base  to  front,  and  was  in 
this  position  when  the  shell  struck  the 
ground. 

Firing  conducted  by  Lieut.  F.  P.  Peck,  Ord- 
nance Department. 

Fall  of  proiectiles  observed  by  Capt.  Frank 
Heath,  Ordnance  Department. 


Yards. 

Greatest  range 2,466 

Least  range 2,404 

Dispersion  in  range 62 

Greatest  deviation  from  plane  of  lire 99 

Least  deviation  ftom  plane  of  fire 69 

Lateral  dispersion 30 

Meao  range 2, 432 

Mean  lateral   deviation    from  plane  of 

fire 88 

Mean  longitudinal  deviation   from  con- 

terofimpact 18.4 

Mean  lateral  deviation  from  center  of 

impact 8.4 

Mean  absolute  deviation  from  center 

ofimpact 20.2 


12.160 


-5  —  2,432;  440-5-5  =  88;  92-»-5  = 
42  5-5.^8.4 


18.4; 


u 
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APPENDIX   21. 


Record  of  firing  mih  IS-inek  B.  L,  CMi-iron  martarj  Ko,  57,  BwUd- 
[Object  of  firing,  to  obtain  velocities  in  connection  with  firing 


1 

So. 
of 
fire. 

Powder. 

Prqjectilc. 

Travel 

Eleva. 
tion. 

Instru- 
mental 
velocity 
223  feet 

from 
muzzle. 

PreasuTe 

Kind. 

i  Weight. 

No.  of 
prisms. 

814  +7 

808H  7 
810  +7 

Kind. 

Weight. 

of  shot 
in  bore. 

per  aquare 

inch  of 

bore. 

A.M... 

!        3 

1 

4 

[ 

i 
1          1 

1^ 

,11. 

Lbs.  Oz. 

,70    lOi 

1 

76      5| 

I 

70      8 

Lbs. 
811 

811 
811 

Inches. 
91.400 

91.600 
91.710 

O       1 

0    00 

0    00 
0    00 

Feet. 
S     1020 
\     1018 

5     1009 
\     1013 

5     1018 
{      1013 

175+ MP 

Pounds. 
D.  26.987 
H,  26.883 

D.27,00u 
H.  24,860 

D,  27.218 
H,  26.218 

Record  of  firing  mth  l:3'inch  B,  L,  mortar  (aieel),  No.  7,  Water- 
[ Object  of  firing,  to  obtain  target  in  comparison  with 


No. 

of 
fire. 

Powder. 

Projectile. 

Travel 
of  shot 
in  bore. 

Eleva- 
tion. 

Pressure  per 

square  inch 

of  bore. 

Kind. 

1 
Weight. 

No.  of 
prisms. 

Kind. 

Weight, 

A.  M 

168 

Du    Pout's   brown   pris- 
matic   Y.    M.,    lot    6; 
density,  1.830. 

Lbs.    Ot. 
81      8 

906+7 

Mortar  shell,  lot  485;  34 
calibers  long;  band,  l| 
inches  ft«m  base. 

IA>s. 
811 

Ituihes. 
08.225 

o 
00 

Pound*. 

fP.lessthan 

24.000. 
U.lessthan 
^     24,000. 
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ert  Iron  Foundry,  at  Sandy  Hook  Proving  Ground,  January  £4, 1894. 
to  obtain  comparative  targets  with  steel  and  oast-iron  mortars.] 


\ 

Bocoil. 

1 
p««t»    I    Wind. 
♦^      stnnigth 

riSJil      »»^*»- 
"***"•    rection. 

Special  remarks  about  each  fire,  sach 
as  elfoct  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  nroLiectile  in  flight,  scatter- 
ing of  fragments,  etc. 

General  remarka. 

Ft,  in. 
|4    10 

}4    10 
|.    11 

FL  in. 

4      7 

4      0 
•I    10 

Wind  from  right  and  front 
30°,  19  miles  an  hour. 

Shell  stamped  No.  21  on  base  plug. 
Carriage  7  inches  out  of  battery 
when  mortar  was  fired. 

Shell  sUmped  No.  22  on  base  plug. 
Carriage  10  inches  out  of  battery 
when  mortar  was  fired. 

Shell  stamped  No.  23  on  base  plug. 
Carriage  10  inches  out  of  batt<?ry 
when  mortar  was  fired.  Shell  came 
out  of  butt  and  fell  to  the  right. 

(KruppK 
Obturating  friction  primers. 
Fired  into  sand  butt.  No.  2. 
Copper  cylinders  uf  24,000  pounds 

initial  compression  and  tables 

of  1890. 

520;  humidity,  100. 
Velocities  taken  by  Lieut.  F.  P. 

Firing  conduct^ed  by  Lieut.  M.F. 
Harmon,  First  Artillery. 

vliet  ArBenalf  at  Sandy  Hook  Proving  Ground,  February  2,  1894. 
target  made  simultaneously  from  12-inch  cast-iron  mort^ar.] 


R«ooil. 

I 

Coun- , 

t«:r     1 

recoil.  | 

Wind, 
rection. 

\V  1 

It 

li 

m 

Special  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 

tionot  powder,  sound  of  projec- 
tile in  flight,  scattering  of  frag- 
menta,  etc. 

General  remarks. 

Ft€t. 

Feet. 
17 

Observed  time  of  flight,  55^  sec- 
onds; range,  7,350  yards;  devi- 
ation to  the  right  of  line  of 
fire,  545  yards. 

Mortar  mounted  on  spring  return 
carriage  No.  2.    R.  Poole  &,  Son  Co. 
Obturating  friction  primers. 
Fired  to  sea. 

Initial  velocity,  1,020  foot  seconds. 
Charge  obtained  by  computation. 
Firing  suspended  on  account  of  aoci- 

Barometer,  30.42;  thermometer,  TSPi 

humidity,  47. 
Firing  conducted  by  Lieut.  F.  P.  Peck, 

Ordnance    Department,    assistant 
^    proof  officer. 
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APPENDIX   21. 

Record  of  firing  with  J2-inch  B,  L,  eaaUiron  mortar,  Xo.  t8,  BuHd- 
[Ol^ect  of  tiring,  to  obtain  target  in  oomfnriMm  wlnfc 


No. 

of 

Are. 


Powder. 


I      Projectile. 


Kind. 


A.  M.. 


I  r 


§ 


p 


Weight. 
LbM.  Oz. 


76      8 


No.  of 
pri8m». 


Kind.  |Weig)it. 
Poundn. 


812+7 


I 


.1 


Travel  I 
of  shot  I 
in  bore. 

I 


Eleva- 
tion 


91.8 


Pressure 

per  square 

inch  of 

bore. 


Poundg. 


RecoU. 


Jn*. 


Coun- 
ter 
peeoO- 


IM, 


go    CD,  27,345    > 

*"  I  }  H.  26,071  1 1    1»* 


1*1 
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0ra  Iran  Faundrp,  at  Sandy  Hook  Proving  Oroundf  February  f ,  1894, 
lAv^et  made  simalUneonaly  from  12-iiich  st«el  mortar.] 


Wind, 
atreimtb 

anddi- 
r«K:tion. 


a 


a 


Special  remarkM  about  each  fire,  Auch  as  effect  on 
piece,  action  of  breech  mechanism,  consumption 
or  powder,  soundofprojectilcln  flight,  scatter- 
ing of  fragments,  etc. 


Gkneral  remarks. 


Direction  given  by  bore  sights.    Observed  time 
of  flight,  53|  seconds.    The  right  spring  cylin- 
der was  broken  ofi*  at  its  .j  unction  with  the 
cheek,  all  the  bolts  conniHjtmg  the  two  being 
broken  or  the  metal  torn  away  around  them  so  > 
as  to  expose  the  Belleville  spnngs  at  this  point. 
The  two  bolts  holding  the   right    hydraulic  I 
cylinder  to  the  upi>er  bracket  were  broken  off.  • 
There  is  a  wide  crack  perpendicular  to  the  I 
spring  cylinder,  extending  entirely  across  the 
right  upper  bracket.  Just  above  the  shoulder  ! 
where  the  hydraulic  cylinder  bears  downward  : 
durinsrtKsoil.    Theloworeudofrighthydraulic  ' 
cylinder  is  about  2  iuche^  away  from  it,  bear-  > 
ing  on  the  spring  cylinder,  ana  its  npi>er  end  | 
atout  1  inch  from  the  upper  bracket;  and  the 
spring  cylinder  has  fallen  down  about  2  inrhen, 
its  lower  end  resting  on  the  concrete  founda- 
tion.   The  fracture  of  the  metal  of  right  siiring  j 
cylinder  indicates  poor  iron.    Right  putton  rod 
bient  slightly.    Slight  crack  through  left  upper  | 
bracket,  perpendicular  to  spring  cylinder,  and 
the  rear  bolt  holding  left  hydraulic  cylinder  to  | 
upper  bracket  broken  off.    The  mortar  was  re-  j 
turned  nearly  to   the  firing   position.    Both 
cheeks  are  uuHerviceable  for  further  firing. 
Range,  7.550  yards.    Deviation  to  right  of  line 
of  tire,  475  yskrds. 


f  Mortar  mounted  on  original  Eaaton 
and  Anderson  carriage. 

Oil  removed  and  cylinders  flUed  with 
Klyoerine  and  water  (1  to  1)  11  gal- 
lons. 

Obturating  friction  primers. 

Fired  to  sea. 

Initial  velocity,  1,026  foot  seconds  by 
trial. 

In  attempting  to  traverse  the  carriage 
for  this  firing  it  was  found  that  the 
upper  roller  paih  rested  on  the 
flanges  of  the  rollers  nearly  all  the 
way  around.  This  must  have  been 
produced  by  the  last  round  of  pre- 
vious firing,  on  January  ;25, 1894,  out 
was  not  discovered  at  the  time. 

It  was  pushed  in  place  latterly  by  hy- 
draulic Jacks,  and  on  falling  into 
position  a  piece  of  the  iron  bracket 
M'hich  forms  the  bearing  for  the  ver- 
tical shaft  of  the  traversing  gear 
was  broken  off. 

It  waa  of  triangular  shape,  about  7 
inches  high  by  4  inches  wide  at  the 
base,  and  came  from  the  extreme 
lower  end  of  the  bracket,  next  to  the 
gear,  so  that  it  did  not  interfere  with 
the  working  of  the  carriage. 

Barometer,  30.42;  thermometer,  29<>; 
humidity,  47. 

Firing  conducted  by  Lieut  F.  P.  Peek, 
Ordnance  Department. 
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Record  of  firing  tnith  12-inch  B.  L.  cMi-xron  mortar ,  No.  SI,  BuUdm 
[Object  of  firing,  to  obtain  target  In  oompttriMHi  with  tar 


Powder. 


Date. 


Kind. 


A.  M. 

Apr.    3 


27 


Apr.  3 

Apr.  8 

Apr.  3 

Apr.  3 

Apr.  7 


31 


1 


I 


Lbt,  Oi. 

29      6 


Weight. 


29  8 

29  8 

29  8 

29  8 

29  8 


No.  of 
priams. 


Projectile. 


Kind.      Weight. 


S 


m 

111 


Pvund9. 

1,014 


1,014 
1.014 

1,014 
1,014 


Travel 
of  shot 
in  bore. 


InehM, 
91.875 


Eleva 
tion. 


J  Preasnre  | 
Time  of  per  aqoAre  •  E? 
"■  "'        incaof    |o«l 


60    00 


91  875  ,  60    00 


91.875 
91.875 

91.875 
91.875 


60    00 


60    00 


flight. 


lAWt. 


Lost. 
33 


bore. 


1 


Pounds.    I  Iru. 
P.  12,750  j( 
U,  12.800  '  i  " 


5  P,  12,800 
\  U.  13,000 

S  P.  12,750 
i  V,  12,050 


C       Sli      P,  12,700 
i       32        U,  12,450 


30t 


60    00  I    Loat. 


P,  12,1125 
U,  12,800 


1" 
I" 

I" 
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Jnm  Foundry,  at  Sandy  Rook  Proving  Ground,  April  S  and7f  1894> 
get  made  aimoltaneotialy  trom  12-lneh  B.  L.  steel  mortar.] 


Coas- 
ter re- 
coil. 


InM. 

14» 


Wind,  strength  i 
airectioB. 


Special  remarks  about  eacli  fire,  sach 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  firagments,  ete. 


Gendral  remarks. 


Calm  . 


Struck  in  water  and  lost, 
changed  for  next  shot. 

TARGET. 


Righting  | 


I, 


Ml 
14 

14 
14 


Wind  frma.  right  and 

rear,  8S°,  4  miles  an 

honr.  - 

Wind  from  left  and 

rear,  20°,  4  miles  an 

honr. 

Wind  from  left,  W>,  4 
miles  an  hoar. 


Wind  from  left,  900,6 
mfles  an  honr. 


Range. 


From  couterof  impact. 


^;^-'  I.,ngitudi. 


(right). 


nal. 

+  1^ 


Lateral. 


I 
14  '  Calm. 


rord«. 
2.485 

rard#. 
174 

2,497 

183 

2,507 

184 

2.607 

187 

1 

'  2,484 

190 

Yda. ,  Ydt. 

n 


•  I 


1  


Right.,  Left. 

Tardi.^  Td». 
9.6 


.6 


12  ' 


.4 


3.4 


6.4 


I 


'  1 


23  !     10. 2     10.  2 


12,480-4-5=^2,496;  918 -!-5  — 183.6; 
46  +  5-9.2;  20.4-1-5=4.08. 

Yanls. 

Greatest  range 2,507 

Leastrange 2,484 


Dispersion  in  range 23 

Greatest  deviation  from  plane 

offire 190 

Least  deviation  fh>m  plane  of 

lire 174 


LateraLdispersion . 


Mean  nmge. 

Mean  lateral  deviation  from 


2, 496 


planeofflre 183.6 

Mean  longitudinal  deviation 

from  center  of  impact 9.2 

Mean  lateral  deviation  from 

center  of  impact 4.08 

Mean  absolute  deviation  firom 

center  of  impact 10.06 

Mean  augular  deviation  from  plane 
of  Are.  40  13'  10". 


Mortar  mounted  on  spring 
return  carriage  No.  16.  E. 
Poole  &,  Son  Co. 

Obturatiug  friction  prfiners. 

Fired  down  the  beach. 

Copper  cylindei's  of  9,000 
pounds  initial  compres- 
sion and  tables  of  1890. 

The  charge  la  taken  fh>m 
previous  firing  and  gives 
564  foot  seconds. 

Each  round  on  the  third 
was  followed  by  a  round 
from  the  steel  mortar  as 
soon  as  the  time  of  flight 
was  observed,  the  interval 
being  about  one  minute. 

The  piece  was  aimed  bv  a 
brass  pointer  attached  to 
lower  roller  path  and  a 
vertical  line  on  a  brass 
plate  attached  to  upper 
roller  path. 


Apr .8.  Apr.7. 


30.51 


390 


Barometer 

Thermometer, 

dry 

Thermometer,! 

wet '     320 

Humidity....!      43 


30.31 
430 


850 

41 


Firing  conducted  by  Lieut. 
F.  P.  Peck,  Ordnance  De- 
partment. 
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APPENDIX  21, 


Record  of  firing  unth  l^-inch  B,  L.  coBi-iron  mortar,  Ko.  51,   ^uilden  Im 
[Object  of  firing,  to  obtain  target  in  oomparisoB  with  tv 


Powder. 


Bate.    :  "S 


\y^ 


Kind.    Wei,.ht.;JJP-^J 


I        I 


'    A.M. 
Apr.   .7 


Apr.  7 

Apr.  7 

Apr.  7 

Apr.  7 


33    1  I, 


34 


35 


is 


Lbt.  Oz. 

76  8 

76  8 

76  8 

76  8 

76  8 


813-7 
813—7 
813—7 
813—7 
813-7 


Projectile. 


Kind.    I  Weight. 


Travel 
ofabot 
in  bore. 


I 


Pounds.  Inches. 
811  j  91.6 

I 
8tl  I  91.6 


811 
811 
811 


I 


91.6 
91.6 
91.6 


Eleva- 
tion. 


Time  of '  per  eqaare 
flight.        inch  of 


60  00 

60  00 

60  00 

60  00 

60  00 


PreasDio 
fT  aqa; 
inch  c 
bore. 


eoil 


63i 

53 

53 

52} 

52* 


rounds. 

CP,2«,100 

C  P,  26,400 
\  n»  20.200 

S  P.  25.950 
\  U,  25,900 

5  P,  26.600 
\  U.  25,700 

5  P,  26.040 
I  U,  26,770 


Int 

1" 


1» 
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Faundrif,  at  Sandy  Hook  Proving  Ground,  April  3  and  7,  i.^^^— Continued, 
get  made  sinmltaneously  Anom  12*inoh  B.  L.  stfoel  mortar.] 


Conn 
t«rre' 
,  coU. 


Wind,  Htrengtb  and 
direction. 


t  8{)ecial  remarks  abont  each  fire,  anch  | 
as  uffeot  on  piece,  action  of  breech 
mechanism,  consamption  of  powder,  . 
sound  of  projectile  in  flight,  scatter- 
ing of  firagments,  et<;.  I 


Wind  from  left   and 

finont,  17°,  9milea  an 

hoar. 
Wind  fh>m  left  and 

front,  170,  Omilea  an 

honr.. 
Wind  fhnn  left  and 

front,  7°,  9  miles  an 

hoar. 
Wind  ftom  left  and 

fh>nt,  7°,  10  miles  an 

hour. 
Wind  frmsi  left  and 

front,  7<>,  lOmilcb  an 

hoar. 


(veneral  remarks. 


TABGET. 


Range. 


From  center  of  impact. . 


(right).        "»1- 


Tardit.\Yarda. 
7.449         445 


7,427         450 


7,481         436         47 


rdJi.  '  Ydt. 
15  1 


7,381 


7,482. 


426 


414. 


53 


Lateral. 


I 


Right.'  Loft, 


Tardi.,  Td$. 
10.8 


15.8 


1.8 


62  .      62       28.4 


28.4 


37,170-5-5    -7,434;  2,171:  5     434.2; 
1244-6  =  24.8}  56.84-5^11.36. 

Yards. 

Greatest  range 7, 481 

Leastrange 7.381 


Dispersion  in  range. 


100 


Greatest  deviation  from  plane 
offire 450 

Least  deviation  from  plane  uf 
Are 414 


Lateral  dispersion . 


36 


Mean  range 7,434 

Mean  lateral  deviation  from 

i)laneoffire 434.2 

Mean  longitudinal   deviation 

from  center  of  impact 24. 8 

Mean  lateral  deviation  from 

center  of  impact 11.36 

Mean  absolate  deviation  from 
I     center  of  impact 27.28 

Mean  angular  deviation  from  plane 
1  offire,  3°         " 


Mortar  mounted  on  spring 
return  carriag«*  No.  16. 
R.  Poole  &  Sou  Co. 

Obturating  friction  primers. 

Fired  to  sea. 

Copper  cylinders  of  24,000 
pounds  initial  compres- 
sion and  tables  of  1890. 

The  charge  is  taken  from 

frevious  firing  and  gives 
,020  foot  seconds. 

Each  round  followed  a 
round  from  the  steel  mor* 
tar  as  soon  as  the  records 
were  obtained  at  the  ulane 
tables,  the  interval  being 
about  two  minutes. 

The  piece  was  aimed  by  a 
brass  pointer  attached^^to 
lower  roller  path  and  a 
vertical  line  on  a  brass 
plate  attached  to  upper 
roller  ]iath. 

Barometer,  30.81 ;  thermom- 
eter, dry,  430;  thermom- 
eter, wet,  SS*^;  humidity, 
41. 

Observed  at  plane  table  at 
Navesink  Highlands  by 
Lieut.  M.  F.  Harmon, 
First  Artillery  and  on  the 
fortp  wall  by  Mr.  Richard 
Sborrock. 

FiriuK  conducted  by  Lieut. 
F.  P.  Peck,  Ordnance  De- 
partment. 
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APPENDIX   21. 

Record  of  firing  toith  If -inch  B.  L,  eatt-iron  mortar  y  No.  61^  BuiJdm 
[Oli^ect  of  tiring,  to  obtain  Telooifciea  in  connection  vith  flriij 


1 

1 

iiMtru- 

Date. 

No. 
of    1 
fire.. 

1 

Powder. 

Projectile. 

Knmber 
stamped 
onlMwC). 

Travel 
ofahot 
in  bore. 

Eleva- 
tion. 

menlal 
velocity 
150  faet 

fi?oin 
mnsale. 

Pressnn 
bore. 

Kind. 

Weight. 

Kind. 

{Weight. 

]               PoundM.  1 

!  Pounds. 

Inehes. 

O       1 

Fe^t. 

Pound*. 

1 

§ 

'                1 

1 

9  -5 

1                1 

A.  H. 

Mar.    3 

" 

1 

1 
28 

l.OU                37 

! 

91.7 

1     18 

<        552 
{         553 

D,  14,1» 
H,13.9« 

1 

P.M. 

Mar.    3 

14 

^:i 

28 

II 

<      CO 

1.014                38 

91.7 

1    18 

<         546 
}         536 

D,  13,000 
H,13.9M 

,»i. 

;               1 

II 

126+V 

/ 
Mar.  12 

15 

1 
1 

1 

28J 

1 

1 
1, 014                49 

91.8 

1    18 

5         541 
i         561 

D,  13,840 
H.  13,940 

Mar.  12 

16 

29*1 

1       1. 014 

50  j      91.8 

1     18 

C         543 
i         552 

D.  14,380 
H.  13,700 



1 

.  s 

1 

1 

125+V 
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Jiran  Foundry,  at  Sandy  Hook  Proving  Ground  March  S  and  12,  1894, 
Co  obtain  oomparatiTA  targeta  with  steel  and  caat-iroii  mortars.] 


KecoU. 


i  Special  remarks    about   each  fire. 

Wind.    I      HQch  as  ttfiect  on  piece,  action  of 

Counter'  strength  |      breech  mechanism,  consumption 

recoil.  ■      ana  of  powder,  sound  of  projectile  in 

-^  ►f  r 


\  rt.  In. 


direction. 


fiigiit,  scattering 
etc. 


fragments, 


Ft.  In. 

2 

g 

« 

3    U 

&  . 

^r 

s 

3      4 

1 

•d 

a 

^ 

4      0 

hi 

•^-ss 

4      4 

0 

^ 

General  remarks. 


Struck  in  butt,  5  planks  below  top 
of  opening.  Copper  cylinders  of 
9,000  pounds  initial  compression 
and  tables  of  1892. 


Copper  cylinders  of  9,000  pounds 
I     initial  compression  and  tables  of 
1892. 


Copper  cylinders  of  9,000  pounds 
initial  oompreaaion  and  tables  of 
1892.  I 

Copper  cylinders  of  9.000  pounds  i 
initial  compression  and  tables  of  ! 
1892. 


Mortar  monnted  on  proof  carriage 

(Krupp). 
Obturating  Motion  primers. 
Fired  into  sand  butt  No.  2. 
'  Barometer,  30.33 ;  thermometer,46o ; 

humidity.  45. 
Firing  conducted  by  Lieut.  M.  F. 

Harmon,  First  Artillery. 


*;  Mortar  motmted  on  proof  carriage 
(Krupp). 
Obturating  Motion  primers. 
Fired  into  sand  butt  No.  2. 
Barometer,  30.04 ;  thermometer,  49^ ; 

humidity.  39. 
Firing  conducted  by  Lieut.  M.  F. 
j     Harmon,  First  Artillery. 
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PLATE  I. 


800  LBS. 


U_.x2'5_.i^-a.p — L U 

^ _— J 

'To  00  LBS- 


I, _  ._     _. M-tt»-IMii... 


Appenda  21,  1894. 
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PX.ATE  I. 


800  LBS. 


rood  LBS r" 


L  -3.3^_   ^-X^-.^-  „ ._. 9^.._ Ji 

L -     - M-OHMii-. ^ 


Appenda  81,  1894. 
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Appendix. 21   1^94 
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X^LATE  III. 


Appesdiz  2 J  1894. 
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Appendix  21  1594 
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Appendix   2  2. 


^.ANGE  TABLE  FOR  S,S'INCH  FIELD  G  UNS  WITH  SHELL  AND  SHRAPNEL, 

(3  plates.) 

Sandy  Hook  PROviNa  Ground, 

October  12^  1893. 

Sib  :  In  accordance  with  your  instructions,  I  have  the  honor  to  sub- 
mit the  following  report  on  the  determination  of  a  range  table  for  the 
3.2-inch  steel  field  gun: 

Before  beginning  the  firing  for  the  range  table  proper,  an  attempt 
vras  made  to  ascertain  the  acceleration  of  the  projectile  from  the  muzzle 
to  the  point  of  maximum  velocity,  and  the  position  of  this  point.  The 
velocity  was  thus  measured  at  10  points  20  feet  apart  in  front  of  the 
muzzle,  but  not  with  sufficient  accuracy  to  be  of  use  in  applying  to 
computations  on  the  trajectory  near  the  muzzle;  and  the  reduction  of 
the  instrumental  velocity  to  the  muzzle  has  therefore  been  made  by 
Ingalls's  equations  as  if  the  projectile  had  moved  through  quiescent  air. 
In  order  to  determine  small  c  for  use  with  Ingalls's  equations,  velocities 
were  taken  with  both  shell  and  shrapnel  at  points  nearly  1,000  yards 
apart,  the  data  for  this  firing  being  here  given  in  Aill. 

Common  shell. 
[Band  0.625"  from  base;  weight,  13.5  pounds.] 


Velocity 
at  202 

Velocity 
at  3,000 

feet  from 
muzzle. 

Loss  in 
veloc- 
ity. 

Barom- 

Thermom- 
eter. 

Wind,  miles  per  hour. 

Longitudi- 
nal compo- 
nent of  wind, 
foot  sec- 
onds. 

Front  29.7. 
Front  23. 
Front  6.8. 

Do. 
Rear  IK. 

Do. 
Kear  16.8. 
Rear  15.6. 
Rear  14.4. 
Rear  21.6. 
Rear  6.3. 

Do. 

feet  from 
niazde. 

eter. 

Dry. 

Wet 

1     1.50B 
l,60a2 

.     1,506.4 

1     1,626.4 
1,502.8 

'     1,603.3 
1.600.3 
1,502.1 
1.607.8 
1,507.2 
1.508.0 
1,505.2 

1,213 

1.213.4 

1,206.1 

1,233.2 

1,217.4 

1.213.6 

1.232.2 

1,223.1 

1,228.0 

1,210.0 

1. 216. 2 

1,210.4 

385 

304.8 

390.3 

303.2 

375.4 

380.7 

377.1 

360 

378.9 

377.3 

382.7 

384.8 

30.39 
30.39 
30.40 
80.40 
30.42 
30.41 
30.41 
30.30 
30.39 
30.38 
30.38 
80.38 

68 
68 
66 
66 
68 
69 
71 
78 
77 
76 
74 
73 

54 

54 
56 
56 
59 
60 
61 
69 
67 
64 
59 
57 

25  from  right  and  front  36° 

23  from  right  and  front  47*^ 

13  trota  right  and  iVont  69° 

do 

15  from  right  and  rear  3^ 

do 

14  from  riffht  and  rear  35® 

13  trom  right  and  rear  35° 

12  from  right  and  rear  35° 

18  from  riirht  and  rear  35° 

19  from  right  and  rear  77° 

do 

Shrapnel. 


1.602.3 

1,180.6 

421.7 

30.28 

81 

65 

1,500.1 

1,184.2 

414.0 

30.27 

82 

65 

1.600 

1,188 

421 

30.27 

82 

65 

1.618.8 

1.200.8 

413 

80.27 

82 

65 

1,607.4 

1,182.0 

424.5 

30.27 

80 

63 

1.577.1 

1.166.1 

411 

80.21 

65 

55 

1,603.0 

1, 184. 3 

410.6 

30.20 

66 

56 

1.601.3 

1,174.5 

426.8 

30.19 

68 

58 

1.584.5 

1.163.5 

431 

30.16 

67 

56 

1.597.3 

I 

1,170.7 

426  0 

30.15 

67 

56 

8  fh>m  rieht  and  rear  16° I  Rear  11.3. 


14  firom  right  and  front  55° . 

do 

14  from  right  and  flront  78° . 

do 

8  from  right  and  rear  55° . . . 
10  from  right  and  front  38° . 
10  from  left  and  front  39° . . . 
?0  from  right  and  front  9° . . 
20  from  right  and  front  15°  . 


I 


Front  11.8. 

Do. 
Front  4.3. 

Do. 
Rear  0.6. 
Front  11.6. 

Do. 

Front  29. 

Front  28.3. 


OBD  94 15 
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APPENDIX   22. 


From  these  the  mean  value  of  small  c  for  common  shell  is  0.93  nearly, 
and  for  shrapnel  1.03;  and  with  these  values' the  following  tables  were 
computed,  taking  ¥==1,685  foot  seconds. 

Range  table  for  c<nRMOfi  akelL 


Range. 
TanlM. 

r  Angle  of 
depar- 
tore. 

Angle  of 

Time  of 
flight. 

BeoMin. 

->     .• 

o     / 

,. 

Ftme9. 

500 

0    32 

0    36 

0.96 

1.450 

eoo 

0    38 

0    46 

1.17 

1.408 

700 

0    47 

0    54 

1.89 

1,866 

800 

0    56 

1    05 

1.61 

1.326 

000 

1    03 

1    16 

1.84 

1.287 

UOOO 

I    12 

1    28 

Z07 

1,280 

1.100 

I    21 

1    41 

2.32 

1.215 

1,S00 

1    30 

1    55 

2.  SI 

1.182 

1,300 

1    40 

2    09 

2.82 

1.151 

1.400 

1    50 

2    25 

8.08 

1.121 

1,500 

2    01 

2    41 

8.36 

1^094 

1.600 

2    12 

2    59 

8.64 

t<w» 

1,700 

2    23 

3    17 

3.92 

1,048 

1,800 

2    35 

3    36 

4.21 

1.029 

1,000 

2    47 

3    56 

4.50 

1,011 

2.000 

3    00 

4    17 

4.80 

OM! 

2.100 

3    13 

4    38 

6.10 

979 

2.200 

3    27 

5    00 

S.41 

064  . 

2.300 

3    41 

5    23 

5.72 

940 

2.400 

3    55 

5    47 

6.04 

985 

2,500 

4    00 

6    11 

6.37 

022 

2.800 

4    24 

6    37 

6.70 

909 

2.700 

4    40 

7    03 

7.03 

806 

2.800 

4    56 

7    30 

7.37 

883 

2.900 

5    12 

7    58 

7.71 

871 

3,000 

5    29 

8    27 

&06 

859 

3.100 

5    46 

8    66 

8.41 

847 

3.200 

6    04 

9    26 

8.77 

886 

3,300 

6    22 

9    57 

9.13 

825 

3.400 

6    40 

10    29 

0.49 

814 

3.500 

6    59 

11    01 

9.86 

803 

3.600 

7    16 

11    34 

10.23 

703 

3.700 

7    38 

12    08 

10.61 

783 

3.800 

7    58 

12    43 

10.99 

773 

3,900 

8    18 

13    18 

11.37 

764 

4.000 

8    39 

13    54 

11.76 

756 

4,100 

0    00 

14    31 

12.15 

746 

4,200 

9    22 

15    U9 

12.55 

737 

4,300 

9    44 

15    47 

12.95 

729 

4,400 

10    06 

16    26 

13.35 

721 

4,500 

10    29 

17    05 

13.75 

713 
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Bange. 
Tard$. 

Angle  of 
depar- 
ture. 

An^leof 

Time  of 
flight. 

Remain- 
ing 
velocity* 

O        ' 

O        ' 

„ 

Ft.  wcf. 

500 

0    38 

0    37 

.97 

1,426 

000 

0    40 

0    46 

1.18 

1,380 

700 

0    48 

0    56 

1.40 

1,335 

800 

0    56 

1    06 

1.63 

1,292 

900 

1    04 

I    19 

1.87 

1,251 

1.000 

1     13 

1    32 

2.11 

1,212 

1,100 

1    23 

1    45 

2.36 

1,176 

1,200 

I    33 

2    01 

2.62 

1,142 

1,800 

1    44 

2    17 

2.89 

1,110 

1,400 

1    55 

2    31 

3.16 

1,082 

1,500 

2    06 

2    52 

3.44 

1,056 

ilooo 

2    17 

3    11 

8.73 

1,034 

1,700 

2    29 

3    30 

4.02 

1,014 

1,800 

2    42 

8    60 

4.32 

095 

1,000 

2    55 

4    12 

4.62 

978 

2,000 

3    09 

4    34 

4.93 

962 

2,100 

3    23 

4    57 

5.26 

946 

2.200 

3    37 

5    21 

6.57 

080 

2,300 

8    52 

6    45 

6.90 

915 

2,400 

4    07 

6    11 

6.28 

901 

2,500 

4    23 

6    88 

6.56 

887 

2,600 

4    39 

7    05 

6.90 

873 

2,700 

4    55 

7    34 

7.25 

860 

2,8J0 

5    12 

8    04 

7.60 

847 

2,000 

5    30 

8    35 

7.96 

886 

3.000 

5    48 

9    07 

8. 32 

823 

8,100 

0    07 

9    39 

8.60 

811 

8,200 

6    26 

10    12 

9.06 

800 

3,300 

6    45 

10    46 

9.44 

789 

8,400 

7    05 

U    21 

9.82 

779 

8.500 

7    25 

ll    56 

10.20 

769 

3.000 

7    46 

12    82 

10.50 

759 

3,700 

8-  07 

13    09 

10.98 

750 

3,800 

8    28 

13    48 

11.38 

741 

3,000 

8    50 

14    28 

11.78 

783 

4.000 

0    12 

15    08 

12.19 

726 

4,100 

9   :u 

15    40 

12.60 

718 

4,200 

9    56 

16    31 

13.02 

711 

4,800 

10    19 

17    14 

13.44 

704 

4,400 

10    42 

17    58 

13.80 

698 

4.500 

11    05 

18    43 

14.29 

692 

The  jamp  of  the  piece,  using  a  velocity  very  nearly  equal  to  the 
standard,  was  determined  for  each  degree  from  0^  to  10^  and  the  results 
are  embodied  on  the  diagram,  PL  i,  where  the  ordinates  of  the  curve 
represent  very  nearly  the  jump  corresponding  to  different  elevations, 
as  abscissae.  In  obtaining  the  data  for  this  curve  the  carriage  was  on 
a  horizontal  plank  platform  with  a  concrete  bed;  the  shots  were  flred 
through  a  vertical  screen  placed  100  feet  from  the  muzzle  and  the  level 
of  each  shot  hole  with  respect  to  the  muzzle  in  the  firing  position  was 
determined;  adding  to  the  height  of  each  shot  hole  the  space  through 
which  a  body  would  fall  by  gravity  during  the  time  of  flight  of  the  pro- 
jectile gives  the  point  where  the  tangent  to  the  actual  trajectory  at  its 
origin  pierces  the  screen. 

The  difference  between  the  angle  of  departure  thus  determined  and 
the  elevation  given  by  the  quadrant  is  the  jump. 

The  time  of  flight  to  the  screen  was  measured  by  a  chronograph. 
Three  shots  were  fired  for  jump  from  the  fort  wall,  the  muzzle  nearly 
pr^ecting  over  the  edge  of  the  wall,  which  is  about  15  feet  high. 

The  quadrant  elevation  was  54  feet  and  the  jump  was  Hi  feet,  or  9^ 
feet  less  than  the  jump  for  the  same  elevation  when  fired  from  a  plat- 
form on  a  level  with  the  ground,  the  nature  of  the  platform  being  the 
same  in  the  two  cased. 

With  the  carriage  on  the  fort  wall  but  10  feet  in  the  rear  of  the  posi- 
tion from  which  the  jump  was  measured,  a  number  of  shots  were  fired 
in  groups  of  three  at  the  various  ranges  from  1,000  yards  up  to  4,700 
yards.    The  data  for  this  firing  are  here  given  in  full. 
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In  correcting  the  ranges  for  longitndinal  effect  of  wind  in  the  above 
table,  the  method  given  by  Lieut.  Whistler  in  the  Journal  United  States 
Artillery  for  July,  1892,  was  used ;  and  in  reducing  the  actual  ranges  to 
standard  conditions  and  1,685  foot  seconds'  velocity  certain  approxima- 
tions were  made  to  shorten  the  computations,  but  the  resulting  errors 
will  probably  not  exceed  in  any  case  the  variation  caused  by  1  foot  of 
elevation. 

It  will  be  observed  that  the  jump  opposite  any  particular  quadrant 
elevation  is  7  feet  less  than  given  by  the  jump  curve.  The  reason  fo^ 
this  is  as  follows:  At  the  quadrant  elevation  of  54  feet  the  jump  from 
the  fort  wall  was  found  to  be  9^  feet  less  than  when  on  the  platform  on 
the  ground;  but  by  using  the  reduced  range  of  the  second  shell,  which 
is  the  most  probable  of  the  first  group  of  three,  and  c=.93,  the  angle  of 
departure  is  found  by  computation  to  be  4  feet  less  than  by  applying 
the  jump  curve.  Now,  since  the  value  of  c  was  determined  by  firing  at 
this  range,  its  application  to  determine  the  angle  of  departure  for  this 
range  is  more  reliable  than  for  any  other.  Therefore  a  mean  of  these 
two  differences,  or  7  feet  approximately,  is  taken  to  be  the  uniform  excess 
of  jump  at  the  platform  at  which  determined  over  the  jump  at  the  plat- 
form from  which  the  firing  for  range  was  made. 

An  explanation  of  this  difference  is  offered  as  follows:  Firing  from 
the  level  of  the  ground,  the  gases,  spreading  out  with  much  higher 
velocity  than  the  projectile  has,  are  reflected  upward  as  they  reach  the 
ground  for  some  distance  in  front  of  the  muzzle  and  produce  an  upward 
pressure  on  the  projectile  in  its  flight;  firing  over  a  wall,  this  element 
of  the  jump  does  not  exist.  If  this  is  true,  we  would  expect  that,  as 
the  muzzle  was  brought  back  from  the  crest  of  the  wall,  the  jump 
would  gradually  increase  to  its  value  when  firing  from  the  level  of  the 
ground.  The  firing  for  range  was  made  with  the  muzzle  about  12  feet 
from  the  crest,  so  that  7  feet  would  seem  to  be  a  fair  value  for  the  dif- 
ference between  the  two  cases.  Surely  this  value  is  closer  the  truth 
than  the  variations  in  the  jump  due  to  service  conditions  on  account 
of  different  soils,  the  sinking  of  trail  and  wheels  in  the  ground,  or  the 
inclination  of  ground  witfc  the  horizontal. 

From  the  angles  of  departure  thus  found  and  the  reduced  ranges  j*om 
actual  firing,  the  following  curve  (PI.  ii)  for  the  angle  of  departure 
for  common  shell  was  made.  The  lower  curve  differs  from  it  by  the  j  ump 
taken  from  the  jump  curve,  and  gives  the  angle  of  sight  to  be  used 
when  tiring  from  a  level  platform  on  a  level  with  the  ground.  In  the 
corresponding  diagram  (PI.  iii)  for  shrapnel,  the  angle  of  departure 
curve  is  made  from  the  computed  table  and  the  angle  of  sight  curve 
from  it,  as  before. 
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APPENDIX   22. 


The  following  are  the  corrected  rauge  tables: 


S.g'inch  B,  L.  rifle. 
[Shell,  13.5  pounds.    Masde  velocity.  1 ,885  foot  Moouda.] 


Fall. 


nation, 
1  yard 

in- 


Terminal 
velocity. 


, 

Tard*. 

Ft.  tee. 

86 

95 

1.450 

45 

76 

1,408 

54 

64 

1,366 

5 

53 

1.S26 

16 

45 

1.287 

28 

39 

1,250 

41 

34 

1,215 

55 

30 

1,182 

9 

27 

1.151 

25 

24 

1.121 

41 

21 

1,094 

59 

19 

1,070 

17 

17 

1,048 

36 

16 

1,029 

56 

15 

1,011 

17 

13 

004 

86 

12 

979 

11 

964 

23  ^ 

11 

949 

47 

10 

935 

11 

9 

923 

37 

9 

912 

8 

8 

9Q1 

3() 

8 

891 

58 

7 

881 

27 

7 

871 

56 

861 

26 

6 

851 

57 

6 

841 

29 

^n 

1 

5 

823 

34 

5 

814 

8 

806 

43 

798 

18 

790 

54 

4 

782 

31 

774 

9 

766 

47 

758 

26 

3 

750 

5 

3 

743 

Tlie  angle  of  jump  varieii  from  alMut  20  minutca  at  1^  to  30  minutes  at  IQP  elevation, 
included  In  the  column  of  "Elevation." 


Its  value  is  not 


Each  division  of  the  horizontal  scale  of  the  3.2-inr.h  breech  sights  now  in  use  eooala  1  •345th  part  of 
the  distance  between  sights,  thus  fdving  a  rorrt^otion  of  about  0.9  of  a  Untt  fur  deflection  for  each  lUO 
varda  of  the  ranee.  This  variation  is  tabulat^^l  under  the  heading  *'  DeHection  for  1  division  of  the 
norlzontal  scale.^' 

The  rear  sights  now  being  issued  for  3.2-inch  field  guns  have  range  scales  in  yards  for  shrapnel  and 
shell  engraved  upon  the  sight  in  addition  to  the  degree  scale. 

The  scale  of  yards  for  shrapnel,  on  the  rear  face  of  the  sight,  left  side,  is  arranged  with  diagonal 
lines  to  be  n;a(T  in  the  same  manner  as  the  degree  scale.  Each  diagonal  embraces  250  yards  of  ranee, 
and  there  are  5  divisions  on  the  npper  edge  of  tlie  slide,  by  which  tliis  8i>aoe  is  subdivided,  so  that 
intervals  of  50  yardH  in  ran^te  arc  read  directly  from  the  scale. 

The  scale  of  yards  for  shell,  on  the  front  face  of  the  sight,  is  marked  for  each  100  yards  of  range  and 
is  read  fnmi  an*  index  line  on  the  slide. 
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S. 2 'inch  B.L,  rifte. 
[Shrapnel,  13.5  pounds.    Hassle  velocity .  1.665  foot  seconds.] 


Range. 


Yards 

500 
600 
700 
MO 
900 
1,000 
1.100 
1.200 
1.300 
1.400 
1,500 
1.600 
1.700 
1,800 
1.900 
2.000 
2.100 
2.200 
2.300 
2,400 
2,500 
2,600 
2,700 
2.800 
2,900 
3.000 
8,100 
8.200 
3,300 
3.400 
3.500 
3,600 
a,  700 
8,800 
3.900 
4,000 
4,100 
4,200 
4,300 
4,400 
4.500 


Elevation. 


Angle. 


Dlf. 
ten 


aheU. 


1    33 

1 


Min. 


Variations. 


Raoge, 
I  min* 
nte  ele- 
vation. 


Deflec- 
tion, 1 
division 
hor. 
scale. 


T»rd9. 

14 
18 
12 
12 
12 
11 
11 
11 
10 
10 
9 
9 
9 
8 
8 
7 

7  I 
7 
7 
7 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


F«et. 
4.4 
5.2 
6.1 
7.0 
7.8 
8.7 
0.6 
10.4 
1J.3 
12.2 
13.0 
13.9 
14.8 
15.7 
16.5 
17.4 
18.3 
19.1 
20.0 
20.9 
21.7 
22.6 
23.5 
24.4 
25.2 
26.1 
27.0 
27.8 
28.7 
29.6 
30.5 
31.3 
82.2 
88.1 
33.9 
34.8 
35.7 
86.6 
37.4 
88.3 
89.2 


Time 

of 
flight. 


S4e§. 

.97 

1.18 

1.40 

1.63 

1.87 

2.11 

2.36 

2.(t2 

2.89 

3.16 

3.44 

3.73 

4.02 

4.32 

4.62 

4.93 

5.25 

5.67 

5.90 

6.23 

6.56 

6.90 

7.24 

7.58 

7.92 

8.26 

8.61 

8.96 

9.32 

9.68 

10.04 

10.41 

10.78 

11.16 

11.54 

11.92 

12.30 

12.68 

13.06 

13.45 

13.84 


Fuse  scale. 


Divisions. 


VnUt. 
0 
1 
1 
1 
1 

a 

2 

2 

2 

3 

3 

3 

8 

4 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 


aixtks. 

4 
0 
1 
3 
•4 
0 

3 
5 
0 
2 

4 
5 
1 
3 
5 
1 
2 
4 
0 
2 
4 
0 
2 
4 
1 
3 
5 
1 
3 
5 
1 
4 
0 
2 
5 
1 
3 
6 
2 
4 


Varia 
tion  in 
range.  1 
fiabdi 
vision. 


Tardt. 
80 
78 
75 
78 
71 

m 

91 
67 
62 
62 
58 
68 
68 
65 
55 
62 
62 
62 
50 
50 
49 
49 
49 
49 
49 
48 
48 
48 
47 
47 
45 
45 
45 
44 
44 
44 
44 
44 
43 
43 
43 


Change 

in 
height 

burst.  1 
minute 
eleva- 
tion. 


Fm. 

.4 


1.3 


1.7 


2.2 


2.6 


3.5 


8.9 


Fall. 


, 

37 

46 

66 

6 

19 

32 

46 

2 

1 

2 

17 

2 

34 

2 

62 

3 

11 

3 

80 

3 

50 

4 

12 

4 

84 

A 

.•>7 

"i 

21 

5 

45 

6 

11 

6 

38 

7 

5 

7 

34 

8 

4 

8 

35 

9 

7 

9 

39 

10 

12 

10 

46 

11 

21 

11 

56 

12 

32 

13 

9 

13 

48 

14 

28 

15 

8 

15 

49 

16 

31 

17 

14 

17 

58 

18 

43 

I  Inch 


FarcU. 
98 
75  . 
61 
52 
44 
37 
33 

28.5 
25 
22.5 
20 
18 

16.5 
15 
13.5 
12.5 
11.5 
10.5 
10 

9 

8.S 

8 
.    7.6 

7 

6.5 

6 

6 

5.5 

5.5 

5 

4.5 

4.5 

4.5 

4 

4 

8.6 

8.6 

8.5 

8 

3 

8 


Ter 
minal 


FUee. 

1,426 

U380 

1,339 

1,292 

1.251 

1,212 

1,176 

1,142 

1,110 

1,082 

1,056 

1,034 

1,014 

995 

978 

962 

946 

920 

916 

901 

887 

874 

862 

850 

839 

820 

819 

810 

801 

792 

783 

775 

767 

759 

751 

744 

737 

730 

72.-1 

717 

711 


The  tabular  numbers  of  the  column  *  *  Differs  from  shell "  indicate  the  neceeaary  increase  of  elevation 
in  pasMing  (Vom  shell  to  shrapnel  flring,  to  attain  the  same  range. 

FUSE  .SCALE. 

The  fuse  scale  is  based  upon  the  time  of  burning  iu  flight.  Each  unit  (representing  one  seooud)  is 
divided  into  six  parte.    The  "  units"  are  numbered  and  marked  by  through  holes  in  the  fuse  cover. 

The  tabular  numbers  of  the  column  "Divisions  "  indicate  the  point  of  the  time  train  to  be  cut  for 
each  range.  These  numbers  correspond  to  a  time  of  flight  which  Is  generally  less  than  the  tabulated 
time  of  flight  by  an  amount  required  to  cause  the  shrapnel  to  burst  at  a  point  within  a  distance  of  75 
yards  short  of  the  target. 

The  bursting  interval  may  be  regulated  bv  lengthening  or  shorteninjg  the  cut  of  the  fuse  scale- 
using  the  tabmar  numbers  of  the  column  "Variation  in  range,  I  subdivision." 

A  common  rule  for  height  of  burst  is  that  the  height  above  ground  should  not  exceed  1  foot  for 
each  too  yards  of  range  (5  feet  at  500. 10  feet  at  1,000,  20  feet  at  2,000  yards,  etc.).  or  should,  for  every 
range  be  below  a  pro^nged  line  inclined  10  minutes  above  the  line  Joining  gun  and  foot  of  target. 

An  observed  height  oi  burst  may  be  regulated  by  the  tabular  numbers  of  the  column  "Ctuinge  in 
height-of  burst  for  1  minute  elevation." 

Example,  illustrated  by  tabular  numbers :  Suppose  the  gun  to  be  ran^rad  to  strike  at  the  foot  of  the 


of  a  second,  or  (fV  X  52  -t-  i)  31  yanls  short  of  the  target.  By  the  **  inclination  of  fall"  (1  yard  in 
12.5)  the  height  of  burst  would  bo  (32  x  3  -f- 12.5)  about  7  feet.  If  it  were  desired  to  increase  thia 
height  to  15  Teet,  for  example,  the  8  feet  additional  would  be  obtained  by  giving  4  minutes  (of  arc) 
more  elevation  to  the  gun,  since,  at  this  range,  1  minute  corresponds  to  a*  change  of  1.7  feet  in  the 
height  of  burst. 
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STAKDABD  AIB. 

In  the  ratio  -^  of  Ingalls's  equations,  di  is  taken  to  be  the  weight  of  a 

cubic  foot  of  dry  air  at  62°  F.  and  30  inches  barometer.  In  a  table 
prepared  by  Capt.  C.  E.  Eilbourne,  of  the  Signal  Corps,  based  on  the 
most  recent  data  of  the  Smithsonian  Institution,  this  is  given  as  529^3 
grains.  The  denominator  (d)  is  the  weight  of  a  cubic  foot  of  air  two- 
thirds  saturated  at  same  temperature  and  barometer.  Two-thirds 
saturation  corresponds  very  nearly  to  a  difference.of  6.5^  between  the 
wet  .and  dry  bulb  thermometers,  so  that  the  value  of  S  is  527.5  grains. 

di  w 

These  give  for  the  coefficient  C  (=z^--^)  the  following  values:  log.  C 

(shell)  =0.16303;  log.  C  (shrapnel)  =  0.10867. 

From  data  furnished  by  Capt.  Kllbourne  giving  the  mean  relative 
humidity  at  several  stations  in  the  interior,  it  is  found  that  two-thirds 
saturation  is  about  the  average  condition  for  the  interior  as  well  as  the 
seacoast,  so  that  we  may  use  the  same  standard  condition  for  field 
practice  as  for  seacoast  artillery. 

A  copy  of  the  table  above  mentioned,  from  which  may  be  found  the 
value  of  <^  for  any  atmospheric  conditions,  is  attached. 

Nearly  all  the  firings  involved  in  the  above  and  part  of  the  computa- 
tions were  made  by  First  Lieut.  B.  St.  J.  Greble,  First  Artillery,  and 
myself  together. 

Very  respectfully,  your  obedient  servant, 

Fremont  P.  Peck, 
Lieutenant^  Ordnance  Department, 

The  Commanding  Officer  Sandy  Hook  Proving  Ground. 
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Appendix   22a. 


ACCURACY   TRIALS  OF  A   WORN  S-INCH  B,  L.  RIFLE  WITH  ENLARGED 

ROTATING  BANDS, 

(2  plates.) 

Sandy  Hook  Pboving  Ground, 
New  Torkj  N.  F.,  November  J21, 1894. 
Sib  :  I  have  the  honor  to  forward  herewith  record  of  firings  made  with 
the. 8-inch  B.  L.  rifle  Ko.  1,  Watervliet  Arsenal,  in  accordance  with 
authority  contained  in  O.  O.  file  3595  for  the  jiurpose  of  ascertaining 
whether  in  guns  whose  bores  have  become  worn  and  scored  by  long  use 
an  increase  in  accuracy  may  be  secured  by  providing  their  projectUes 
with  rotating  bands  of  greater  thickness  than  in  service  projectiles. 

In  firings  with  the  rifle  above  mentioned,  as  well  as  with  the  10-inch 
B.  L.  rifle  type,  a  considerable  falling  off  in  accuracy  was  noted,  as 
erosion  developed  in  the  bores  and  chambers,  and  the  rifling,  especially 
in  the  vicinity  of  the  forcing  cone,  became  worn.  Under  these  condi- 
tions the  projectiles,  in  loading,  were  forced  about  an  inch  farther  into 
the  bore  than  the  normal  loading  position,  thereby  reducing  the  density 
of  loading  and  travel  of  shot  for  the  same  charge.'  Moreover,  an  exam- 
ination of  recovered  projectiles  clearly  indicated  that  the  rifling  had 
not  been  properly  taken,  the  rotating  bands  in  many  instances  showing 
very  fjEkint  marks  of  rifling,  and  in  others  the  bands  were  sheared  per- 
fectly smooth,  due,  no  doubt,  to  the  great  velocity  with  which  the  shot 
had  entered  that  portion  of  the  bore  where  the  rifling  was  not  worn, 
and  was  still  of  its  normal  depth.  It  was  thought  that  these  defects 
might  be  overcome  by  giving  the  rotating  band  sufgcient  increased 
thickness  to  cause  the  shot  to  stop  at  its  proper  loading  position.  In* 
this  way,  as  the  original  density  of  loading  and  travel  of  shot  would 
be  retained  and  the  projectile  be-enabled  to  take  the  rifling  while  mov- 
ing at  a  slow  velocity,  the  accuracy  of  the  gun  should  be  restored. 

Careful  measurements  indicated  that  increasing  the  thickness  (diam- 
eter) of  the  band  0.0825  inch  would  be  suflScient  for  the  purpose. 

Two  targets  of  10  shots  each  were  made  with  projectues  having  the 
service  band  and  enlarged  band  resp^ecti  vely.  In  order  that  the  weather 
conditions  might  be  as  nearly  identical  as  possible,  the  shots  were  fired 
alternately.  The  platted  targets,  which  accompany  the  record,  indicate 
unusually  good  practice  with  both  forms  of  band.  That  with  the 
enlarged  bands  is,  however,  decidedly  the  better  of  the  two;  it  is  the 
best  target  ever  made  at  this  place  with  an  8-inch  rifle,  and  demon- 
strates that  alter  an  8-inch  gun  has  been  fired  over  330  rounds  it  is 
possible  to  make  it  as  accurate  as  when  new  by  the  simple  method  of 
increasing  the  diameter  of  the  rotating  bauds  of  its  projectiles. 
Very  respectfully,  your  obedient  servant, 

Frank  Heath, 
Captain^  Ordnance  Department^  U.  8.  Army,  Comma/nding. 

The  Chibf  of  Obdnange,  U.  S.  Abmy, 

Washingtiyn.  D.  C, 

(4271)  235 
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APPENDIX  5a  a. 


Record  of  Jlnng  with  SAnek  B.  £.  r^  9ioel,  ^o.  I  tfpe,  WatervUei 

[Ol^ect  of  firing,  to  tost  reUtiTo  mtcuney  of  projectileo  with  •emee  bands 


Dftto. 


I 


No. 

of 

fire. 


Powder. 


PrciioctUe. 


;  Kind.     Weight 


P.  M. 
Not.  10 


329 


Not.  10    "330 


Nov.  10     331 


Not.  10     332 


Nov.  13  •  333 


Not.  13     334 


Not.  13     337 


Nov.  13 


II 

I 


Not.  13     341 


Not.  13  ,  342 


Not.  13     345 


Not.  13 


346 


Lbi.  Oz.^ 

e2  13i 

83  134, 

0      5 


63    134' 

62    13i 

0      5 


Siml.  i  ^*-^'  '  ^*^*«»*'- 


618 
668 

Ignitor. 


677 
Igniter. 


127      0  I 

""M~134 
62    134 

_  0    _5  I 
127      0 


697 

661 

Igniter. 


62  im 

63  134 

0      5 J 

127      0  ; 

"62  I34 
63    134 


0 

6^ 

127 

0  1 

63 

62 

0 

f 

678 

681 

Igniter. 

676 

686 

Igniter. 


127  0 

62  134 

63  I34I 

0  5  I 


.  127 

0  1 

63 

13i 

:   62 

134! 

1   0 

6 

1  127 

0 

1   63 

134 

62 

13 

1   « 

5 

I  127 

0  1 

673 
682 
Igniter,  j 

I 
680 
689 
Ignitor. 


670  ' 
Ignitor.  , 


091 

675 

Ignitor. 


62 

n\ 

63 

0 

5 

127 

c 

63 

m 

62 

134 

0 

6 

1  127 

0 

A9 

1?IA 

,  62  134 
I  63  134 
!        0      5 


t    127      0 


Igniter. 


686 

679 

Igniter. 


691  I 
Ignitor.  I 


Poft$uU. 
301 


301 


301 


300 


Tnivel 
of  shot 
in  bore. 


I     tiom 
!  points 
(left). 


202. 62S  !  Qosdrsnt. 


202.90    ;  Qosdrsnt.. 
Scott  sight. 


202.75      Qosdrsnt.. 
<  Scott  sight. 


202.625 


202.625 


202.625 


202.625 


300       202.625 


300       202.625 


300  ;     202. 575 


300  1    202. 575 


sight! 


Qosdrsnt 
Sootti 


sight. 


Qosdrsnt 
Scott 


300 


202.575 


sight. 


Qosdrsnt.. 
Seott  sight. 


Qosdrsnt.. 
Icott  sight. 


Qosdrsnt.. 
Stwtt  night. 


'  Qosdrsnt.. 
,  Scott  Bight. 


Qosdrsnt . . . 
Scott  sight.. 


Qosdrsnt.. 
Scott  sight. 


.1    ao 
.0    46 


.1    22  < 
.0    40  , 


..1    22  i 
.0    40 


.1    28 
.0    46 


.1    28 
.0    46 


-1    28 
.0    46  > 


.1    28 
.0    46 


.1    28 
.0    46  ' 


.1    28  I 
.0    46 


.1    28 
.0    46 


.X    28 
.0    46 
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at  Sandy  Hook  Protfing  Ground,  from  JNfovember  10  to  November  13,  1894, 
with  bands  enlarged  to  correspond  to  the  enUurj^inent  of  the  bore  from  erosion.] 


Pressure 

pereqosre 

inch  of 

bore. 


KeooU 


Couu- 

ter 
recoil. 


Wind, 
strensth 
and  di- 
rection. 


Special  remarks  abont 
each  fire,  such  asef 
feet  on  piece,  action 
of  breech  mechan- 
ism, consumption  of 
powder,  sound  of 
projectile  in  flieht. 
scattering  of  flag- 
men ts,  etc. 


General  remarks. 


Pounds. 

35.411 
35,491 


5  J.  35.418 

\  o. 


5  9*  §f  *7^ 


35,289 


Ft.  In 
4    4 


;4    4 


(  B,  85,683 
i  T.35,"" 


050 


4    4 


B.  34.523 
T,  34,000 


J,  35,200 
'  35,100 


Q.  34,827 


U,  35,356 


J.  85,018 


0,34,065 


Q,  34,7p0 


V,  35,918 


Ft.  In. 
4    4 


2    0 


2    0 


2    0 


4    4 


4    4 


4    4 


4    5 


4    5 


4    5 


4    5 


4    4 


r:3 


4J  *     I 


4    4 


0    2 


4    5 


0    2 


-  S 


Sighting  shot.  Hiss- 
ed target.  Flight 
very  unsteady. 


Sighting  shot.  Ap- 
parently steady  m 
flight.  Struck  100 
yards  in  rear  and  20 
feet  right. 

Sightingahot.  Steady 
inflight.  Struck ^0 
yards  in  rear  and  8 
feet  right. 

Sighting  shot.  Ap- 
parently steady  m 
flight.    Struck  tar- 

fit  10  feet  below  and 
feet  right  of  cen- 
ter. 


6uh  mounted  on  8- inch  proof  carriage. 

Obturating  friction  primers. 

One-half  pint  of  oil  added  to  cylinders. 

82,000  coppers  of  1890. 

Scott  sight  No.  620  used. 

Fired  at  1-mile  target. 

The  target  could  not  be  seen  from  the 
gun,  owing  to  butt  No.  2  being  in 
the  line  of  Are,  and  the  gun  was 
laid  by  the  Scott  sight,  using  a  mark 
on  the  butt  as  a  s^hting  point,  550 
feet  from  the  gun.  The  center  of 
the  target  was  in  the  plane  cf  fire. 

The  target  was  made,  alternating 
every  two  shots  with  projectiles 
with  enlarged  bands. 

When  the  top  carriage  remained  out 
of  battery  after  firing  it  was  sufll- 
cient  to  start  it  with  a  pinch  bar  to 
make  it  run  in  battery. 


TARGET. 


From  center  of  target. 


Verti- 
cal. 


333.. 


387.. 

338i 

341.. 

342.. 

345.. 

346.. 

349.. 

3601.. 


Hori- 
zontal. 


From  center  of 
impact. 


Verti. 
cal. 


Hori- 
zontal. 


1.6 
3. 61 . . . 


.5.... 
2 
2 

1 


5,.... 
0 
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Recwrd  of  firing  with  S-inch  B.  L,  rifte,  stwl.  No,  1  type,  WatervlU4  AnmA^tn 
[Object  of  firing,  to  test  roUtlTe  Bccnracy  of  pro^Jectilee  with  aerviee  boAi  a| 


Powder. 


Date. 


No., 

of  I 

fire.  I 


Ktad.  I  vrclght.  I  ^-^f 


Projectiles. 


Kind.     Weight. 


P.M. 
Nov.  13 


Not.  13 


Nov.  13 


Nov.  13 


Nov.  13 


Nov.  13 


Nov.  13 


Nov.  13 


Nov.  13 


Nov.  13 


349 


350 


335 


336 


340 


347 


{\      63    lik  «89 

02    13i  080 

0      6  I  Igniter. 


I    127      0  J 


"I 


I      63    18* 
62    isl 


0      5 


127      0 


63 
62 
0 

% 

127 

0| 

63 
02 

0 

1 

13|' 
5  i 

127 

"  1 



63 
62 
0 

X3V 

127 

«i 

087 

674 

Igniter. 


676 
Igniter. 


687  j 
677 
Igniter,  j 


601 
675  ! 
Igniter.  ' 


63 
62 
0 

1 

m 

•i 

63  \^ 

62    13i| 
I        0      5 


!    127 

% 

i      63 
1      62 
1        0 

5  1 

i     127 

<>l 

63    13< 

62    13i 

0      5 


I     127      0 


002 

675 

Igniter. 


687 

677 

Igniter. 


001 

681 

Igniter. 


687 

6B1 

Igniter. 


63    13|  687 

62    13i  074 

U     G     Igniter. 


127      0 


Pcundt. 
300 


300 


Travel 
of  shot 
in  bore. 


Slevation. 


.De&c- 
tics 

(Uft] 


202.576 


202.575 


300 

204.00 

"• 

203.625 

300 

204.00 

300  I    20:).  75 


Quadraiit 1 

Scott  sight... 0 


Quadrant 1 

Scott  sight...  0 


Qoadrant....l 
Scott  sight... 0 


Quadrant 1 

Scott  sight... 0 


Quadrant 1 

Scott  sight... 0 


Quadrant — 1 
Scott  sight.  ..0 


3U0  I    203. 60       Quadrant ...  .1 
Scott  sight...  0 


300  i    203.50 


Quadraot 1 

Scott  sight...  0 


203.625     Quadrant....! 
Scott  sight... 0 


301  !   '203.626     Quadrant....! 
Scott  sigh t...O 


46  1 


28  1 


28  I 
46, 
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jSandjf  Hooh  Proving  Ground,  from  November  10  to  November  IS,  i^P^— Continued, 
-with  bands  enlArged  to  oonwipondto  the  enUurgenient  of  the  bore  from  orosion.J 


Pressure 

per  square 

inch  of 

bore. 


Pounds. 
J,  36,400 


0.35,930 


BeooU, 


Ft.  In 
4    5 


4    5 


E,  34,880  '    4    4 


V.  34,431 


B,  35,717 


T  35.100 


£.30,566 


Y,  36,958 


B,  35,3U 


T,  35,700 


4    4 


4    5 


4    5 


4    5 


4    5 


4    6 


Coun- 
ter 
recoil. 


Ft.  In 
0    2 


0    2 


4    4 


0    2 


4    5 


4    5 


4    6 


0    2 


0    2 


0    2 


Wind, 
strength 
anddi. 
reotion. 


aia» 


Special  remarks  abont 
each  fire,  each  as  ef- 
fect on  piece,  action 
of  breech  mechan- 
ism, oonsomption  of 
powder,  sonnd  of 
projectile  in  flight, 
scattering  of  frag- 
ments, etc. 


General  remarks. 


Center  of  impact—  Feet. 

Below .3.4 

Eight 4 

Mean  vertical  doTiation  flrom  cen- 
ter of  impact  2.33 

Mean   hansom  al  deviation  from 
center  of  impact 1.4 

Mean  deviation  from  center  of  im- 
pact  2.71 

Mean  deviation  to  right  of  plane  oi 
fire 4 

Firing  condacted  by  Lient.  F.  P.  Peck, 
Oronance  Department,  U.  S.  Army. 
Assistant  Proof  Officer. 


Oon  mounted  on  8-inch  proof  carriage. 

Obturating  friction  primers. 

One-half  pint  of  oil  added  to  cylinders. 

82,000  coppers  of  1890. 

Scott  sight  No.  026  used. 

Fired  at  1-mile  target. 

The  target  could  not  be  seen  from  the 
gun,  owing  to  butt  No.  2  being  in 
the  line  of  fire,  and  the  gun  was  laid 
bv  the  Scott  sight,  using  a  mark  on 
toe  butt  as  a  sighting  point,  550  feet 
fh>m  the  gun.  The  center  of  the 
target  was  In  the  plane  of  flre. 

The  target  was  made,  alternating 
every  Iwo  shots  with  projectiles 
with  service  bands. 

When  the  top  carriage  remained  out 
of  battery  after  firing  it  was  suffi- 
cient to  start  it  with  a  pinch  bar  to 
make  it  run  in  battey. 
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Btleard  of  firing  with  S-inek  B,  L,  rifie,  9ieel,  2io.  I  type,  WatervUet  Artmal, 
lOfaject  of  flrinj?,  to  tost  relatiTe  aoconicy  of  pn^ecUlM  with  aerrioe  1 


Dftte. 


Ko. 
of 
fire* 


KdY.  18 


361 


Nov.  13 


Powder. 


Kind..  Weight.  I  f^^ 


Lb$.  Ox. 


h 


675 


Projectile. 


1 
Kind.     Weight. 


92    13*1 
63    1:4' 
0    5    ,  Igniter. 


127    0 


63    13i 

62    13| 

0    5 


127    0 


675 

Igniter. 


Poundt. 


300 


Tmrel 
of  shot 
in  bore. 


InehM. 


203.60 


ElevatiolL 


3U0  I    203.676 


Quadrant....!    28 
Soott eight... 0    46 


Qnadraot 1 

ScoU  sight... 0 


tiOQ 

pointa 
(toft). 
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at  Sandy  Hook  Proving  Ground,  from  Xovember  10  to  November  IS,  /5W— Continued, 
with  bands  enUrged  to  correspond  to  the  enlargement  of  the  bore  from  erosion.] 


Pressure 

per  square 

inch  of 

bore. 


,  Conn- 
Recoil.!    tor 
recoil. 


Wind, 
strength 
and  di- 
rection. 


Pound§.     Ft.  In.. Ft,  In.^ 


J.  39,100 


O,  35.824 


4    5 


0    2 


0    2 


Special  remarks  about 
each  Are,  such  as  ef- 
fect on  piece,  action 
of  breech  mechan- 
ism, consumption  of 
powder,  sound  of 
projectile  in  flight, 
scatterinnc  of  frag- 
ments, eto. 


OKD  94 16 


General  remarks. 


TARGET. 


From  center  of  target. 


Verti- 
cal. 


335  2 
336 

339  2 

340  0. 
343  1 
344... 
847... 
348... 
351   2. 


Hori 
zontal. 


From  center  of 
impact. 


Verti- 
cal. 


I'l 


1.8,  ... 

....   0.2 

1.8;-... 

0.3|.... 

0.8. . 
0.7 
3.7 
1.2 

2.3 


Hori. 
aontal. 


0.4 
0.4 


0.4 


1.4 


Center  of  impact—.  Feet. 

Above 0.2 

Right 3.4 

Mean  vertical  deviation  from  cen- 
torof  impact. « 1.4 

Mean  horiiontal   deviation   fh)m 
center  of  Impact 82 

Mean  deviation  fh>m  center  of  im- 
pact  1.49 

Mean  deviation  to  right  of  plane 
of  fire 3.4 

Firing  conducted  bv  Lieut  F.  P.  Peck, 
Ordnance  Department,  U.  S.  Army, 
assistant  proof  ofl9cer. 
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report  of  the  inspector  of  powder. 

Office  of  the  Inspector  of  Powder,  U.  S.  Army, 

Wilmington^  Del.,  Atigiist  31, 1894. 

Sir:  I  have  the  honor  to  submit,  in  compliance  with  your  instruc- 
tions, the  report  of  this  office  for  the  year  ending  June  30,  1894. 

This  office  was  established  early  in  the  present  calendar  year,  with  a 
sphere  of  action  coextensive  with  the  subject  of  the  supply  of  powder 
to  the  Army.  The  inspector  is  directed  to  extend  his  attention  to  the 
entire  field,  but  particularly  to  seek  to  further  the  development  of 
brown  powder  for  the  sea-coast  guns  and  of  smokeless  ])owder  for  all 
classes.  He  also  acts  as  inspector  at  the  Du  Pont  Powder  Works. 
Since,  as  is  well  known,  these  works  supply  nearly  all  the  powder  for 
the  military  service,  these  two  functions  are  closely  associated  m  prac- 
tice. Thus  far  the  work  of  the  office  in  the  more  general  function  has 
been  largely  preparatory. 

PROVING  GROTTND. 

To  facilitate  the  prosecution  of  its  work,  the  Department  has  furnished 
to  this  office  a  3.2inch  field  gun  and  an  8-inch  B.  L.  rifle,  M.  1888  m, 
mounted  on  carriages,  and  an  outfit  of  projectiles  and  of  instruments 
for  determining  pressures  and  velocities.  The  Du  Pont  Company  has 
furnished  gi-ounds  for  proof-ranges,  with  platforms,  butts,  targets,  bat- 
teries, houses,  etc.,  for  the  installation  of  the  guns  and  outfit,  and 
assumes  the  current  expenses  for  labor,  expendable  material,  etc.  This 
arrangement  is  of  benefit  to  the  Government  in  that  it  contributes 
materially  to  progress  in  the  solution  of  the  questions  in  hand  and 
relieves  the  proving  ground  at  Sandy  Hook  of  a  certain  amount  of  work 
uot  particularly  germane  to  its  functions;  and  to  the  Du  Ponts  by 
making  possible  tests  for  information  during  manufacture  which  may 
enable  them  to  make  necessary  corrections  as  the  manufacture  proceeds, 
with  a  consequent  saving  of  both  ])owder  and  time.  To  the  attainment 
of  these  benefits  the  parties  contribute  mutually  as  described. 

The  field  gun  Avas  installed  early  in  June,  and  up  to  the  close  of  the 
fiscal  year  had  been  fired  19  times  in  manufacturer's  tests  of  black  and 
smokeless  powders. 

The  installation  of  the  8-inch  gun  was  not  completed  at  the  end  of 
the  period  covered  by  this  report.  It  has  since  been  completed,  how- 
ever, with  the  exception  of  the  chronographs,  which  have  not  yet  been 
received.  However,  temporary  use  can  be  made  of  an  instrument 
belonging  to  the  company,  and  work  with  the  gun  wiU  go  on. 

The  field  gun  is  located  at  the  works.  The  8-inch  gun  is  located 
near  Springfield  Station,  Pa.,  on  the  line  of  the  Wilmington  and  North- 
em  Railroad,  about  45  miles  from  the  works.  This  is  the  most  conven- 
iently accessible  location,  free  from  the  almost  prohibitive  disadvantage 
of  neighboring  residences,  that  could  be  found.    The  distance,  though 
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a  soarce  of  inconvenience,  does  not  prevent  or  serioasly  hinder  tests  of 
the  requisite  frequency,  and  so  will  not  detract  greatly  from  the  benefits 
derivable  from  the  plant. 

WAVE  ACTION. 

When,  early  in  the  year,  the  inspector  began  to  consider  the  problem 
of  putting  the  supply  of  brown  powders  for  our  larger  cabbers  on  a 
more  satisfactory  footing  he  found  himself  confronted  by  the  records  of 
a  series  of  remarkably  discrepant  and  apparently  unaccountable  results, 
particularly  as  respects  the  maximum  pressures.  For  example:  400 
pounds  of  lot  13  V  P  gave  in  the  12- inch  gun  a  pressure  of  36,000 
I>ounds  per  square  inch  and  a  velocity  of  1,932  foot  (>econds,  and  imme- 
diately after,  406  pounds  gave  61,000  pounds  and  2,006  foot  seconds; 
with  lot  4  Y  P  in  the  same  gun,  440  pounds  gave  35,800  pounds  and  1,959 
foot  ^>econds,  while  immediately  following,  450  pounds  gave43,500  pounds 
and  1,970  foot  seconds.  Again,  342  pounds  of  lot  2  W  U  gave  33,000 
pounds  and  1,724  foot  seconds,  while  the  next  charge  of  350  pounds 
gave  65,000  pounds  and  1,804  ifoot  seconds;  also,  with  the  10-incb  gun 
200  pounds  of  lot  8  V  CT  gave  37,600  pounds  and  1,813  foot  seconds, 
while  a  charge  of  200  pounds  fired  to  verify  this  result  gave  59,000 
])Ounds  and  1,843  foot  seconds. 

^Nothing  in  the  manufacture  or  character  of  the  powders  could  be 
assigned  as  a  probable  explanation  of  these  irregularities,  and  wave 
action  was  suggested  as  their  cause.  This  suggestion  was  followed  up 
and  it  may  be  feirly  regarded  as  beyond  question  that  these  excessive 
pressures,  as  well  as  others  complained  of  in  your  last  annual  report, 
were  the  result  of  wave  action,  which  may,  moreover,  be  controlled,  at 
least  in  a  great  degree,  by  suitable  conditions  of  loading  and  ignition. 
It  will,  perhaps,  be  of  interest  and  benefit  to  set  this  matter  forth  in 
greater  detail. 

In  the  memorial  des  Poudres  et  Salp^tres,  Tome  iii,  1890,  there  is 
a  report  by  M.  Yieille  of  some  experiments  made  by  him  for  the  purpose 
of  investigating  the  action  of  explosion  gases  in  long  tubes.  The 
most  instructive  of  these  experiments  were  made  with  a  tube  about  3 
feet  long  and  about  1  inch  in  diameter,  closed  at  both  ends  by  pres- 
sure gauges.  Three  kinds  of  powder  were  used,  of  degrees  of  quick- 
ness suitable  for  muskets,  siege  guns,  and  the  heaviest  seacoast  guns. 
The  charges  were  disposed  in  three  ways,  uniformly  distributed 
throughout  the  length  of  the  tube,  collected  at  one  end,  and  one-half 
at  each  end,  and  the  ignition  was  at  one  end,  by  means  of  an  electric 
spark. 

With  the  powder  uniformly  distributed,  no  wave  action  was  observed 
up  to  the  greatest  densities  of  loading  employed,  which  was  0.2  for  the 
quicker  powders  and  0.25  for  the  slowest  one.  But  with  the  charge 
disposed  at  one  or  both  ends  there  always  occurred  a  surging  of  the 
burned  and  burning  charge  from  end  to  end,  giving  rise,  at  the  ends 
where  the  surging  mass  was  stopped  and  reflected,  to  pressures  greater 
than  those  due  to  the  tension  of  the  gas  uniformly  distributed,  and 
these  excessive  pressures  were,  in  general,  the  same  at  both  ends.  The 
two  quicker  kinds  gave  abnormally  excessive  maximum  pressures  at 
densities  of  loading  above  0.075  for  the  musket  powder  and  0.15  for 
the  other,  the  former  giving,  with  a  density  of  loading  of  0.2,  a  maxi- 
mum pressure  estimated  at  107,000  pounds  per  square  inch  (it  crushed 
the  copper  cylinder  into  a  disk  and  bulged  the  stem  of  the  pressure 
piston),  or  more  than  three  times  the  normal  pressure  for  that  density 
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of  loading.  With  the  slowest  powder,  the  waves  traveled  back  and 
forth  while  the  powder  burned  and  produced  the  ultimate  compression 
of  the  copper  cylinders  by  as  many  as  12  successive  steps,  separated 
by  intervals  of  no  increase  of  compression,  but  the  maximum  pressure 
did  not,  at  the  density  of  loading  employed,  exceed  the  normal  pres- 
sure for  that  density.  We  may  also  infer  from  the  trend  of  these 
results  that  abnormal  pressures  would  have  been  obtained  by  the 
slowest  powder  at  higher  densities  of  loading,  and  that,  with  uniform 
distribution,  end. ignition  at  high  densities  of  loading  would  probably 
produce  similar  results. 

Thecouditiousfavorable towave  action  appear  to  be  length  of  cham- 
ber, quickness  of  the  powder,  high  density  of  loading,  ununiform  distri- 
bution of  the  charge,  and  end  ignition.  In  our  system  of  large  guns 
threeof  these  conditions  are  always  present,  and  it  is  probable  that  more 
of  less  wave  action  always  occurs,  though  it  may  not  result  in  abnor- 
mal maximum  pressures.  And  when  the  charge  does  not  occupy  the 
whole  length  of  the  chamber  abnormal  results  seem  likely  to  occur,  the 
more  likely  as  the  powder  is  quicker. 

These  considerations  were  brought  to  the  attention  of  the  command- 
ing ofiBcer  of  the  proving  ground,  and  it  then  appeared  that,  although 
all  charges  were  always  made  up  to  the  full  length  of  the  chamber,  it 
frequently  occurred  in  the  preliminary  test  of  powder  samples  that  a 
reduction  of  an  already  prepared  charge  became  necessary,  and  in  such 
cases  the  length  only  had  been  reduced  and  not  the  diameter.  This 
was  of  course  particularly  likely  to  occur  when  the  powder  was  too 
quick,  the  most  unfavorable  time.  No  records  exist  to  show  that  the 
cartridges  were  short  in  the  cases  giving  the  very  excessive  pressures, 
except  in  one  instance,  that  of  lot  2  W  XJ,  cited  above,  but  there  is  little 
room  to  doubt  that  they  were  the  results  of  wave  action  induced  by  the 
shortness  of  the  charge,  assisted  by  too  great  quickness  of  the  powder 
and  the  other  favoring  conditions.  Since  April  the  charges  have 
always  been  made  of  the  fuU  length  and  no  abnormally  excessive  pres- 
sures have  occurred.  It  appears  that  with  this  precaution,  even 
though  the  powder  be  too  quick,  this  fact  may  be  ascertained  without 
excessive  pressures  and  the  test  stopped  in  time  to  avoid  them. 

It  is  to  be  observed,  however,  that  wave  action  would  not  greatly 
affect  the  average  pressure  or  the  velocity  of  the  projectile,  and  that 
the  pressures  are  most  excessive  in  the  direction  of  the  axis  of  the  bore. 
Their  action  on  the  walls  of  the  gun  being  applied  to  but  a  small  por- 
tion of  the  length  of  the  wall,  are  less  dangerous  than  pressures  of 
equaJ  magnitude  covering  the  whole  chamber.  Their  principal  danger 
is  that  of  derangement  of  the  breech  mechanism. 

It  has  been  s^ted  above,  as  a  corollary  of  the  results  obtained  by 
Vieille,  that  end  ignition  would,  when  the  other  conditions  were  favor- 
able, be  likely  to  cause  wave  action  which  might  be  avoided  by  a  more 
suitable  method  of  ignition.  In  confirmation  of  this  may  be  cited  the 
firings  of  Troisdorf  smokeless  i)owder  m  the  3.2-inch  field  gun  described 
and  specially  mentioned  in  your  last  annual  report,  in  which  firings 
excessive  and  irregular  pressures  were  obtained  in  the  gun  with  axial 
vent  but  not  in  that  with  radial  vent.  Also  the  experiments  made  for 
the  pur])ose  of  ascertaining  the  relative  merits  of  the  axial  and  radial 
vents  in  the  3.2-inch  field  gun,  using  I K  powder,  described  in  your  report 
for  1892. 

Abnormal  pressures  occasionally  occur  with  the  seacoast  guns  firin/s: 
brown  powder  under  normal  conditions  of  loading,  but  it  is  believed 
that  they  are  never  sufficient  to  endanger  the  working  of  the  breech 
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mechanisra,  and  as  the  velocity  of  the  projectile  is  but  little  affected 
by  them,  they  p-re  not  of  much  practical  importance.  They  indicate, 
however,  that  the  normal  conditions  in  the  chamber  border  closely  on 
the  region  of  excessive  wave-action,  and,  taken  with  the  highly  exces 
si  ve  pressures  likely  to  arise  from  the  use  of  cartridges  of  reduced  length, 
suggest  the  necessity  of  a  general  recognition  of  this  danger,  which  is, 
moreover,  deemed  sufficient  to  warrant  the  issue  of  stringent  regulations 
on  this  point  concurrently  with  the  issue  of  the  new  armament  to  the 
service. 

BEOWN  POWDERS. 

Tlie  ballistic  qualities  at  present  considered  as  standard  for  these 
powders  in  our  service  cannon  are  as  follows : 


Piece. 


Charge. 


Projectile. 


Limiting 
pressure 
per  S4|nare 


Mnzzle 
▼elooity. 


8-iiich  B.  L.  rifle,  steel 

10-inch  B.L.  rifle,  stt'el 

12-inch  B.  L.  rifle,  steel 

12ioch  B.  L. mortAF, steel 

12inch  B.  L.  mortar,  cast  iron-hooped . 


Pound*. 
125 
245 
450 
105 
80 


Pofindt. 
300 
575 
1,000 
800 
800 


Poundt. 
37.000 
37,000 
37,000 
31,000 
27,500 


Ft.  aeet. 

1.97S 

2.0O0 
1,975 
1,140 
1,020 


XoTB.— The  same  powder  for  both  mortars. 

It  is  believed  that,  with  the  advantage  afforded  by  the  ability  to 
test  the  powders  in  the  8-inch  gun  here  concurrently  with  the  manu- 
facture, in  order  to  regulate  their  quickness,  that  the  Du  Pont  Com- 
pany will  be  able  to  produce  the  powders  for  the  8-inch  and  10-iuch 
guns  and  the  mortars  with  practical  certainty,  and  that  they  can  do 
better  with  the  8-inch  powder,  although  occasional  trouble  may  be 
experienced  in  obtaining  2,000  foot  seconds  with  the  10-inch  gun. 

But  the  conditions  respecting  the  production  of  satisfactory  {lowder 
for  the  12-inch  gun  are  not  so  favorable.  Much  improvement  will 
undoubtedly  be  experienced  in  the  regularity  of  the  powder  as  regards 
quickness,  but  tliere  is  a  fundamental  difficulty  of  another  nature  to 
be  overcome  in  order  to  meet  the  requirements  specified  above.  The 
method  hitherto  employed  to  reduce  the  quickness  of  brown  powder 
also  reduces  in  some  degree  the  force,  so  that,  even  with  the  quickness 
suitably  regulated,  it  would  rarely,  if  ever,  give  so  high  a  velocity  as 
stated  above.  The  company  is,  however,  energetically  endeavoring  to 
produce  a  method  by  which  this  reduction  of  Ibrce  may  be  avoided,  but 
it  is  yet  too  early  to  predict  success  or  failure. 

SMOKELBSS  POWDERS. 

This  office  has  had  little  occasion  for  action  in  this  domain  since  its 
establishment.  The  small-arms  powder  is  being  develoi)ed  at  Frank- 
ford  Arsenal,  and  powders  for  the  other  calibers  had  scarcely  been 
taken  up  at  the  end  of  the  fiscal  year.  Since  that  time  specifications 
for  samples  for  the  5-inch  and  7-inch  siege  pieces  and  the  8-inch  and 
10-inch  guns  have  been  prepared.  The  requirements  of  these  specifi- 
cations for  acceptance  are  only  such  as  can  be  fulfilled  by  a  number  of 
powders  already  in  existence,  and  it  is  hoped  that  the  proposals  for 
bids  will  meet  with  a  response  that  will  establish  a  good  basis  for  the 
processes  of  elimination  and  improvement. 
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A  few  general  remarks  regarding  the  present  status  of  the  question 
from  our  point  of  view  may  be  admissible.  The  two  prominent  classes 
or  types  between  which  the  rivalry  seems  to  be  well  established  are  the 
so-called  nitrocottonand  nitroglycerine  types,  the  former  having  nitro- 
cotton  as  its  base,  and  the  latter  containing  more  or  less  nitroglycerine 
in  that  capacity.  Each  has  its  relative  advantages  and  disadvantages, 
and  it  is  probable  that  neither  will  entirely  displace  the  other,  but  that 
each  wiUfoid  afield  for  its  particular  good  qualities.  The  second-named 
type  appears  to  possess  the  greater  force  and  to  give  the  better  ballistic 
results,  but  at  the  expense  of  greater  erosion.  As  to  stability,  nitro- 
glycerine is  ordinarily  more  stable  than  nitrocotton^  but  the  tendency 
of  nitroglycerine  to  exude  from  the  powders  containing  it  appears  to 
quite  offset  this  advantage.  These  appear  to  be  the  fundamental  rela- 
tive advantages  of  the  two  types.  The  fundamental  questions  at  issue 
between  them,  to  be  decided  |or  each  particular  piece,  are  which  gives 
the  requisite  ballistic  results  with  the  less  erosion,  or  the  greater  bal- 
listic results  with  allowable  erosion,  and  which  presents,  in  the  form 
adapted  to  the  ballistic  reciuirements,  the  greater  stability.  Of  course 
various  minor  considerations  arise,  but  these  are  the  elementary  ones. 

For  small  arms  the  condition  of  high  projectile  energies  and  small 
charges  favor  the  nitroglycerine  type,  and  the  Peyton  i)owder  of  this 
type  appears  to  have  the  lead  in  this*country  at  present.  It  is  being 
delivered  for  current  use  at  Frankford  Arsenal,  and  appears  to  meet 
the  arsenal  tests  and  requirements  satisfactorily.  The  tests  of  use  in 
service  and  long  storage  still  await  it.  It  is,  however,  probable  that 
satisfactory  ballistics  may  also  be  obtained  with  powders  of  the  other 
type,  and  the  question  between  the  two  can  not  be  regarded  as  settled. 

For  field  and  siege  guns  the  projectile  energies  are  limited  by  con- 
ditions of  recoil,  and  are  easily  accessible  by  powders  of  both  types 
with  allowable  erosions.  For  these  classes  and  small-arms  powders 
domestic  or  foreign  already  exist  which  would  meet  the  necessary 
requirements  of  service,  so  that  the  question  is  already  reduced  to  a 
balancing  of  advantages,  and  at  least  a  good,  if  not  the  ultimate,  solu- 
tion, seems  to  be  assured  at  an  early  date. 

With  powders  for  the  seacoast  guns  the  case  is  different.  The  large 
charges  required  for  these  guns  produce  great  erosions,  so  that  it  is  as 
yet  questionable  whether  this  consideration  may  not  prohibit  their  use 
except  in  actual  action.  The  requirement  of  high  projectile  energies 
seems  to  demand  the  nitroglycerine  type,  while,  on  the  other  hand, 
the  greater  erosions  produced  by  it  seem  almost  prohibitory,  and  which 
of  the  two  types  will  succeed  in  bringing  the  erosions  within  allowable 
limits  while  .producing  satisfactory  velocities  it  is  quite  impossible  to 
predict.  For  both  types,  in  all  classes  of  guns,  the  question  of  sta\)ility 
in  storage  is  as  yet  unsolved,  at  least  by  us  or  to  our  satisfftction. 

INSPECTION  OF   POWDER  AT  THE  DU  PONT  POWDER  WORKS. 

During  the  fiscal  year  the  following-named  contracts  and  orders  have 
been  in  hand  at  these  works: 

Contract  dated  April  26, 1892,  for  148,200  pounds  brown  prismatic 
X)Owder  for  10-iuch  and  12-inch  B.  L.  rifles,  steel. 

Contract  dated  April  18, 1893,  for  40,000  pounds  brown  prismatic 
powder  for  12  inch  B.  L.  mortars. 

Contract  dated  February  17, 1894,  for  75,000  pounds  brown  prismatic 
X)Owder  for  10-inch  B.  L.  rifles. 
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Contract  dated  June  18,  1894,  for  16,000  x>oands  spliero-hexagonal 
powder  ftfr  field  guns. 

Contract  with  Frankford  Arsenal,  dated  July  18,  1893,  for  annual 
supply  of  small-arms  powder,  black. 

Order  from  Sandy  Hook  Proving  Ground,  dated  January  26, 1894,  for 
8,760  pounds  brown  prismatic  powder  for  the  5-inch  Brown  segmental 
gun. 

Order  from  Sandy  Hook  Proving  Ground,  dated  March  23, 1894,  for 
32  pounds  mealed  powder  and  200  pounds  F  F  gunpowder. 

Order  dated  April  14, 1894,  for  100  pounds  T  W  cubical  powder  for 
Hotchkiss  3-pounder  E.  F.  gun,  for  West  Point. 

Order  from  Frankford  Arsenal,  dated  June  11, 1894,  for  2,000  pounds 
H  N  mortar  x)owder  for  1.65-inch  Hotchkiss  mountain  gun. 

Of  the  148,200  pounds  called  for  by  the  contract  of  April  26, 1892, 
there  was  delivered  during  the  fiscal  year  15,098J  pounds  for  the  8-iuch 
B.  L.  yifle,  steel,  39,948J  pounds  for  the  10-inch  B.  L.  rifle,  steel,  and 
15,499  pounds  for  the  12-inch  B.  L.  rifle,  steel,  a  total  of  70,546J  pounds. 
There  remain  to  be  delivered  61,414  J  pounds.  The  proof  testa  of  these 
8-inch  and  10- inch  jwwders  have  been  on  the  whole  very  satisfactorj'. 
That  of  the  lot  of  12-inch  powder  was  not  so,  but  the  lot  was  accepted, 
as  it  was  urgently  needed  for  certain  purposes  for  which  it  would  do. 

There  was  delivered  under  the  contract  for  12-inch  mortar  powder 
30,040|  i)ounds.  The  execution  of  the  remainder  of  this  contract  is 
held  in  abeyance  at  the  request  oi  the  Department. 

The  contract  of  February  17, 1894,  originally  called  for  iK)wder  for 
the  10-inch  Woodbridge  steel  gun,  but  upon  the  failure  of  the  tube  of 
the  gun,  after  the  delivery  of  18,105^  pounds,  the  remainder  was  by 
mutual  consent  converted  into  15,000  pounds  for  the  10-inch  B.  L.  rifle, 
steel,  and  41,894^  pounds  for  the  10-inch  B.  L.  rifle,  Crozier,  all  of  which 
remains  undelivered. 

The  lining  tube  of  the  Brown  gun  failed  after  7,372J  pounds  had  been 
delivered,  and  the  remainder  was  countermanded. 

The  sphero-hexagonal  powder  .called  for  by  the  contract  of  June  11, 
1894,  was  not  delivered  till  after  the  close  of  the  fiscal  year,  but  it  is 
included. in  this  report  as  naturally  pertaining  thereto.  It  was  desired 
that  the  powder  should  be  suitable  for  use  in  both  the  3.2-inch  and 
3.6-inch  guns,  with  3^  pounds  charge  m  the  light  and  4  pounds  3  ounces 
in  the  heavy  gun.  This  condition  has  never  been  fulfilled,  it  is  believed, 
even  in  experimental  firing,  4  pounds  6  ounces  being  usually  required 
in  the  latter  gun.  In  the  present  case  a  charge  of  4  pounds  5  or  6 
ounces  was  found  to  be  suitable. 

The  remark  respecting  the  delivery  of  the  sphero-hexagonal  powder 
applies  also  to  the  H  K  powder  for  the  Hotchkiss  mountain  gun.  It 
was  desired  to  obtain  a  powder  that  would  give  the  standard  velocity 
of  1,300  foot  seconds  and  just  fill  the  cartridge  case.  The  conditions 
were  fulfilled  with  a  5J-ounce  charge  of  gravimetric  density  970,  a^^ 
determined  by  pouring  slowly  into,  a  graduated  glass  bottle  about 
1  inch  in  diameter  and  12  inches  high. 

The  following  table  shows  the  requirements  as  to  proof  and  the 
resxdts  obtained  on  the  acceptance  proof  for  the  various  lots  delivered : 
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I>at«  of  order 
or  contract. 


Lot  of  powder. 


Kind. 


Designa- 
tion. 


Weight. 


Proof. 


Gon. 


Charge. 


Pro- 
jec- 
tile. 


Preesare 

pernqaare 

inch. 


Mazzle 
veloc- 
ity. 


^pr.  26,1892. 


Apr.  18,1803. 


Feb.   17,1804. 

Jan.    26,1894. 
JaDel8,18M. 

June  11, 1894. 
Jnly  18, 1893. 


Brown  prie- 
matic. 

— do 

— do 

....do 

do 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

Sphero-hez- 
Bgonal. 

'.'.'.'.dl '.'.'.'.'.'.. 
....do 

Mortar 

Masket 

(Black) 

....do 

....do 

....do 

....do 


Poundi. 
Beqnirement. 

5UR..I    15,098^ 
Bequirement. 

13VIT. 
16VU. 
17VU. 
4WH. 
4WH. 
Beqnirement 

WQ  ..|    15.499 
Beqairemeut. 


Bequirement. 


14.7891 
14,850 
9,800 


13, 563} 


inirement. 
3WH.|      2,57Q 
7WH.I    15,5281 
Beqnirement. 

Beqnirement. 

Beqnirement. 

WV...I      7,372§ 
Beqnirement. 

Beqnirement. 
23  UF.     16,000 

23  u  r. 


2HK 


2,000 


Beqnirement. 
10,000 


^Fg, 

lots. 

PFg, 

lot  9. 

JFg, 

lot  10. 
PFg, 

lot  11. 
TFg, 

lot  1-7. 


10,000 
10,000 
10,000 


8-inch  B.  L.  rifle, 
steel. 

...do 

10-inch  B.  L.  rifle, 
steel. 

...do 

....do 

...do 

...do 

lOinch  Woodbridge 

12-inch  B.  L.  rifle, 
steel. 

..  do 

12-inoh  B.  L.  mor- 
tar, steel. 

12-inch  B.  L.  mor- 
tar, cast  iron. 

12-inch  B.  L.  mor- 
tar, steel. 

12-inch  B.  L.  mor- 
tar, cast  iron. 

12-inch  B.  L.  mor- 
tar, steel. 

12-inch  B.  L.  mor- 
tar, cast  Iron. 

lO-inch  Woodbridge 

.v^doV^v^'^'.'.'.'^'. 

10-inch  B.  L.  rifle, 
steel. 

lO-inch  B.  L.  rifle, 
Crozier. 

5- inch  Brown  seg- 
mental. ■ 

....do 

3.2-inch  field  gnn  . . 

3.6-inoh  field  gun . . 
3.2-inoh  field  gon  . . 
3.6-inoh  field  gun  . . 

1.65  Hotchkiss 
mountain  gun. 

Springfield,  .45-cali- 

her. 
...do 


...do. 
...do. 
...do. 


Poundt. 
125 

125 
245 

240 
240 
243 
245 
240 
450 

450 
105 

80 

100 

73 

78 

72 

250 
271 
245 
245 

254 

30 

30.56 
3.5 


Lbt. 
300 

300 
575 

575 
675 
575 
575 
577 
1,000 

1.000 
800 

800 

812 

800 

807 

800 

675 
568 
575 
675 

675 

60 

61 
13.5 


20  • 
13.5 


4.19 
3.5 
4.31 
Ouncet. 

H\        2 

Grains. 

500 

500 

500 

500 

500 


Poundt. 
37,000 

36,000 
37,000 

36,200 
37,500 
30,000 
36, 500 
39,700 
37,000 

39,000 
31,000 

27,500 

31,000 

28.500 

22,000 

27,000 

40,000 
37.500 
44,000 
37.000 

42,006 

40,000 

41,000 
35,000 

35,000 
33,900 
33,600 


30,000 
22,040 
20,352 
25,900 
26,400 


Ft.  tees. 
1,950 

2,025 
1,975 

1,956 
1,990 
1, 931 
1,098 
1,995 
1,975 

1,907 
1,140 

1,020 

1,145 

1,033 

1,000 

1,005 

2,000 
2,085 
2,110 
2,000 

2,140 

2.200 

2,200 
1.670 

1,540 
1,673 
1,540 

1,317 


1,260 
1.279 
1,273 
1,289 
1,285 


Tested  at  Frankford  Arsenal. 


The  character  of  the  firm  of  E.  I.  Du  Pont  de  Nemours  &  Co.,  and  the 
reliability  of  their  work,  as  established  by  an  unbroken  connection 
of  more  than  eighty  years  with  the  Ordnance  Department,  render  the 
detail  of  an  officer  at  their  works  for  the  sole  purpose  of  inspecting  the 
X)owder  furnished  by  them  of  little  necessity  or  benefit.  The  useftil 
ness  of  such  a  detavil  is  to  be  found  in  the  fact  that  important  questions 
respecting  the  production  and  adoption  of  suitable  powders  for  our  new 
armament,  especially  of  the  brown  and  smokeless  tyx)es,  are  demanding 
solution  and  settlement.  It  is  in  this  direction  that  the  efforts  of  this 
oflBce  are  deemed  to  be  principally  due  and  most  usefully  directed. . 
Very  respectiSally,  your  obedient  servant, 

Sidney  E.  Stuart, 
Captain^  Ordnance  Departmentj  Inspector. 
The  Chief  op  Oednance,  U.  S.  Army. 
(1886) 
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PROGRESS  REPORT  OF  MANUFACTURE  OF  STEEL  FORGTNOS,  ETC.,  AT 
MIDVALE  STEEL  WORKS,  PHILADELPHIA,  PA,,  DURING  THE  FISCAL 
YEAR  ENDED  JUNE  SO,  1894, 

MiDVALE  Steel  Works, 
Philadelphia^  Pa\j  September  i,  1894. 

Sir  :  I  have  the  honor  to  transmit  the  following  report  upon  the  ope- 
rations undertaken  for  the  Ordnance  Department,  U.  S.  Army,  by  the 
Mid  vale  Steel  Company,  for  the  fiscal  year  ending  June  30, 1894. 

All  information  relative  to  manufacture  is  omitted  from  this  rei>ort 
upon  the  request  of  the  Midvale  Steel  Company.  The  right  to  make 
this  request  is  granted  in  the  specifications  embodied  in  the  contracts, 
and  all  information  given  by  the  company  is  to  be  considered  as  con- 
fidential, and  for  the  use  of  the  Department  only. 

L\9t  of  fabrications, 
STEEL  FORGIKOS. 


Fabricatioii. 


Namber 

of 
contract. 


Date  of  order 
or  contract. 


Date  of  expi- 
ration ot' con- 
tract or  ex- 
tension of 
contract. 


9  seta  of  ateel  forginga  for  12-inch  B.  L.  riile . . 
14  sets  of  steeLforffings  for  10-inch  B.  L.  rifle. 
9  aeta  of  steel  fornngs  for  8-inch  B.  L.  rifle. ... 
218  8-inoh  A.  P.  shot  (extended  to  Dec.  6, 1892) 
217  8-inoh  A.  P.  shot  (extended  to  Dec.  6, 1802) 

100  S-inch  A.  P.  shot 

205  10-inch  A.  P.  shot 

50  12-inch  A.  P.  shot 

98  13-inch  A.  P.  shot 

6  12-inch  mortar  deck-piercing  shell 


I 


June  15, 1891 

do 

Jnne22,1893 
Dec.  13,1890 

....do 

June  8^1891 

....do 

....do 

Oct.  15,1802 
Jan.  26,1803 


Aug.  18,1806 
Aug.  16.1894 
Feb.  10,1804 
13, 1801 
5,1802 
11, 1892 
4,1802 
1,1802 
8,1804 


Deo. 
June 
Mar. 
Dec. 
Aug. 
Apr. 


(•) 


*  Midyale  own  order. 
MISCELLAITEOUS  STEEL  F0KGIN6S. 


1  tube  for  8-inch  B.  L.  rifle 

1  Jacket  for  10-inch  R  L.  rifle 

1  boop  C  c  for  10-inch  B.  L.  rifle 

1  hoop  A.  for  10-inoh  B.  L.  rifle 

1  jacket  for  lO-inch  B.  L.  rifle 

1  binge  blockfor  13-inoh  B.  L.  R.mortnr 

1  face  plate  for  12-inoh  B.  L.  B.  mortar 

1  hoop  C4  for  10-inch  B.L.  rifle 

1  hoop  Cc  for  10-inch  B.L.  rifle 

1  hoopCs  for  8-inoh  B.L. rifle 

1  apindle  for  10-inch  B.  L.  rifle ;  1  spindle  for  12-inch  B.  L.  rifle . . 

1  hoop B«  for  lO-inoh  B.L. rifle 

1  hoopCi  for  8-mch  B.L.  rifle '. 

1  hoop  01  for  8-inch  B.  L.  rifle 

2  hoops  C|  for  8-inch  B.  L.  rifle 

1  hoop  B4  for  lO-inch  B.  L.  riflo 

1  tube  for  10-inchB.L.  rifle 

Do 

1  Jacket  for  10-inchB.L.  rifle 

1  hoop  Ci  for  8-inch  B.L.  rifle 


May  25, 1803 
Nov.  7.1803 
Jan.  6, 1804 
Jan.  12,1804 
Jan.  31,1804 
Feb.  -,1804 
Feb.  2, 1804 
Feb.  17,1804 

— do 

Apr.  21, 1804 
May  8,1804 
May  22, 1804 
May  28, 1804 

do 

June  21, 1804 

....do 

June  22, 1804 
June  20, 1804 
Julv    5,1804 


Immediate. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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Li$t  of  fahrioaiions — Continued. 


STEEL  CASTINGS. 


Fftbrication. 


Number 

of 
contract 


Date*  of  expi- 

Date  of  order  ™;i^»^;f^ 
__  ^w»«*— #•  tract  or  ex- 
or  contract.  ,     ^enaianof 

I     contract. 


3  12-inch  barbette  top  carriages 

« I2-inGh  cheolca 

3 12-inch  upper  roller  patba , 

1  breech  plate  for  10-inch  B.  L.  rifle 

19  oaatings  for  gun-lift  carriage  for  12-inch  B.  L. rifle,  via:  3 
top  carriages,  6  cheeks,  3  front  transoms,  3  iipi)or  roller 
paths,  2  front  racer  oUpe  or  guide  hooks,  2  rear  racer  clips 
or  guide  hooka. 


Mar.  2,1883 


Mar.  6.1894 
Jan.  25,1894 


Immediate. 


Do. 
June  IT,  1894 


Of  the  above  list  the  following  numbers  have  been  completed:  Nos. 
2,  3,  4,  6,  6,  7,  8,  9, 10, 11, 12, 13, 14,  15,  16,  17, 18, 19,  20,  21,  23, 24, 31, 
32,  33,  and  34.  The  stores  represented  by  these  numbers  have  been 
shipped  to  their  re8i)ective  destinations. 

The  unfinished  work  at  the  date  of  this  report  comprises  Nos,  J,  22, 
25,  26,  27,  28,  29,  30,  and  35. 

No  work  has  yet  been  submitted  for  test  from  Nos.  22, 25, 26, 27, 28, 
29,  and  30. 

The  work  under  Nos.  1  and  35  is  in  progress  at  the  date  of  this 
report. 

Beferences  to  the  finished  and  unfinished  work  will  be  found  below 
under  appropriate  headings: 

I.— 12-INCH  B.  L.  Rifles,  Model  1888. 
Tables. 

This  contract  is  for  9  guns.  The  forgings  for  the  breech  mechanism 
have  all  been  shipped  except  the  breech  blocks,  which  have  been 
accepted  as  to  physical  qualities. 

The  following  hoops  have  been  forged  for  this  contract,  viz :  2  hoops 
Cj,  2  hoops  C2, 9  hoops  C3  (0  condemned),  3  hoops  Ai,  and  3  hoops  A2. 

The  necessary* plant  has  been  nearly  completed  for  manufacture  of 
the  12-inch  B.  L.  rifle  forgings.  The  company  expect  to  push  this  work 
to  completion  at  the  e<arliest  possible  moment. 

XL— 8-INCH  AND   10  inch  B.  L.  BiFLES. 
Tables  A  and  B. 

All  the  forgings  for  the  8  and_.10  ipch  B.  L.  rifles  for  which  contracts 
were  made  have  been  finished"  and  shipped  to  Watervliet  Arsenal. 
There  remain,  however,  some  forgings  for  these  pieces  which  must  be 
made  to  replace  those  condemned  for  defects  developed  duringmachining. 

A  number  of  replacements  have  been  made  during  the  year,  but  they 
call  for  no  special  remark. 

III. — Abmoe-Piercino  Projectiles. 

The  Midvale  Steel  Company  have  completed  all  their  contracts  for 
armor-piercing  projectiles. 
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The  company  made  5  12-inch  mortar  deck-piercing  projectiles  at  their 
own  expense,  2  of  which  were  condemned  and  3  shipped  to  Sandy 
Hook,  N.  J. 

The  12-inch,  10-inch,  and  8-inch  A.  P.  shot  were  shipped  to  Water- 
vliet  Arsenal  for  banding,  except  those  intended  for  ballistic  tests. 
The  latter  were  sent  to  the  ordnance  i^roving  ground  at  Sandy  Ilook, 
>^.  J 

(c)  12-mcH  Armor-1*ikkcing  Projectiles. 

No.  of  shot. 

Keqnired  by  contract  of  October  15,  1892 98 

Bequired  by  contract  of  June  8,  1891 50 

Total  contract  for 148 

Total  accepted,  contract  October  15,  1892 109 

Total  accepted,  contract  Jane  8,  1891 50 

Total  accepted 159 

(b)  10-INCH  Armor-Piercing  Projectiles. 

Required  by  contract  of  June  8,  1891 205 

Required  by  contract  of  December  13,  1890 >....  217 

Total  contracted  for 422 

Total  accepted,  contract  of  Jane  8,  1891 213 

Total  accepted,  contract  of  December  13, 1890 217 

Total  accepted 430 

(o)  8-INCH  Armor-Piercing  Projectiles. 

Required  by  contract  of  Jane  8,  1891 ^ 100 

Required  by  contract  of  December  13,  1890 218 

Total  contracted  for 318 

Total  accepted,  contract  of  June  8,  1891 103 

Total  accepted,  contract  of  December  13,  1890 218 

Total  accepted 321 

IV. — Steel  Castings. 

Tables. 

(1)  12'inch  harbetU  carriage. — The  roller  path  unfinished  at  date  of 
last  report  has  been  finished  and  shipped  to  Watertown  Arsenal. 

(2)  Breech  plate  for  10  inch  B.  L.  rifle, — This  casting:  was  made  to 
replace  a  defective  one  sent  to  Watervliet  Arsenal.  Test  of  10-inch 
breech  plate  (Midvale,  No.  34089).  Tensile  strength,  75,600;  elastic 
limit,  36,000;  elongation,  25.30. 

(3)  Gun  lift  for  12-inch  B.  L.  rifle. — There  are  19  castings  for  this  gun 
lift.  Eleven  castings  have  been  shipped  to  Watertown  Arsenal,  viz, 
6  cheeks,  3  front  transoms,  2  rear  racer  clips  or  guide  hooks. 

v.— Outside  Woek. 

Table  D. 

In  addition  to  the  work  at  the  Midvale  Steel  Works,  the  inspector 
here  has  had  charge  of  the  inspection  of  carriage  material  at  the  Benj. 
Atha  &  Illingworth's  works  at  Newark,  K.  J.,  and  at  the  Peun  Steel 
Oasting  Company  at  Chester,  Pa. 
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The  latter  company  have  begun  work  npon  their  contract  for  five  sets 
of  castings  for  10- inch  barbette  carriages,  none  of  which  have  yet  been 
submitted  for  test. 

The  Atha  &  Illingworth  Company  have  completed  the  work  for 
12-inch  mortar  spring  return  carriage,  noted  in  my  last  progress  report 
(pp.  427  to  429,  Report  of  Chief  of  Ordnance,  U.  S.  Army,  for  1893),  and 
m  addition  have  supplied  Bock  Island  Arsenal  with  a  lot  of  castini^s 
and  forgings  for  siege  carriages,  except  a  small  lot  of  Swedish  iron  not 
yet  delivered.  Capt.  Charles  S.  Smith,  Ordnance  Department,  had 
charge  of  and  completed  this  work  during  my  absence. 

During  the  past  year  the  Midvale  Steel  Company  undertook  to  fur- 
nish a  lot  of  material  for  the  lock  gates  on  the  St.  Marys  Canal,  now 
being  constructed  under  the  direction  of  Col.  O.  M.  Poe,  Corps  of  engi- 
neers, U.  S.  Army. 

As  this  was  United  States  work,  and  could  be  easily  looked  after  by  a 
resident  inspector,  this  oflice  took  charge  of  it. 

The  Midvale  Steel  Company  have  just  completed  the  work,  upon 
which  a  special  report  will  shortly  be  submitted  by  my  engineer  assist- 
ant, Mr.  O.  W.  Albee. 
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Summary  of  UtU,  «toe{  oaaUngi,  Midvale  Steel  Cempomy,  PWaM^pkiOj  Pa. 


Material. 


11 


Teited. 


m'fffjmnm. 


Slaa- 

tio 

limit. 


=1 


Elon- 
uon. 


Con. 

trac- 
tion. 


Elaa- 

tio 

limit. 


=1 


^on* 
tlon. 


Gon- 
trao- 
tion« 


IffiwiHiTim- 


tic 
limit. 


=1 


Elon- 
t&m. 


Oon- 
tnc- 
tion. 


8-inch  barliette 
carriafce 

13-incb  barbette 
carriage 

12-inch  gun  lift. 

Miscell^eoos 


39,00077,250 


27.60  50.0038,214 


76,072  24.63 


830, 


500  79.000 
38;  000  82, 500 
40,500  88,000 


28.20 
36.80 
29.00 


43.50 
56.30 
46.60 


36,188 
34.638 
36,666 


76,250 
%850 
77.167 


25.48 
25.84 
24.71 


38.42 

88.70 
38.56 
38.00 


35,00076,600  15w30  20.22 


82,50072,500  22.80 

38.6631,60067,000  16.80 

32,00075,500  16.20 


36w30 
18.89 
14.13 


Tablb  Q.—ParUfumiBhed  by  Midvale  Steel  Company, 
WEIGHTS  OF  F0BGIN68. 


Designation. 


104nchB.L.  rifle • 

8-inch  B.  L.  rifle 

12-inoh  A.  P.  shot 

10-inch  A- P.  shot 

8-inch  A.  P.  shot 

MiacellaneoaB  forgings 

Total 

8t.  Marys  Canal  gate  forgings 

Total 


PdtMMb. 
1.003,000 
356,336 
liU,364 
246,960 
115.337 
120,827 


1.979,824 
302.883 


3.283,687 


WEIGHTS  OF  STEEL  CASTINGS. 


12-inch  gon-lift  castings 

12-inch  DArbette  carriage  castings. 
8-inch  bsrbette  carriage  castings. . 
Miscellaneous 


Total. 


97.822 

31,936 

26,8(9 

979 


I 


147,586 


Number  of  pieces  shipped: 

lOinch  B.  L.  rifle * 298 

8lnch  B. L. rifle 154 

8.10.and  12inch  A.P.shot 900 

St.  Marys  Canal  forgings 306 

Misoellaneoas  forgnigs 886 

Miscellaneons  castings 53 


Total. 


2,583 


Table  B.-^ReeultB  of  teete  of  steel  oasUngB. 
[Benj.  Atha  &  niingworth  Company,  Kewark,  K.  J.] 


12-inch  mortar, 
spring  retnm  car- 
riage. 


Hydraulic  cylinders 
Trunnion  cnrriages . 
Boilers,  forgings  . . . 


51 

1^ 


^ii.T<tnnTn- 


Elas- 
tic 
limit. 


49,600 
44,000 
61,600 


H« 


Elon 
tlon. 


91,500,  28.80 
82,500;  30.20 
105,500  22.50 


Con- 
trac- 
tion 
of 
area. 


Mean. 


Elas- 
tic 
limit. 


43.70  39,076 
42. 50  38,  091 
42. 78,55, 600 


^4 


H« 


70,900 
73.471 
97,523 


Elon- 


Con- 
trac- 
tion 
of 
area. 


Minimum . 


Elas- 
tic 
limit 


17.10  10.6034,500 
18.40,  23.2131.500  64. 
19.83;  35.6348, 


T 


1,50091, 


=i 


H'S 


Elon 
tJon. 


70,500  10.30 

"\000.    8.00 

,000,  17.50 


Con- 

trao- 

tioa 

of 


11.10 
13.30 
SL60 


Nnmber  of  tests  (castings) 668 

Number  of  tests  (forgings) Tl 

Total m 
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I  was  absent  from  my  station  on  leave  of  absence  on  surgeon's  cer- 
tificate of  disability  from  February  16, 1894,  to  August  15, 1894,  and 
during  this  time  Gapt.  Charles  S.  Smith,  Ordnance  Department,  U.  S. 
Army,  had  charge  of  the  work  at  this  place  as  inspector. 
Respectfully  submitted. 

D.  A.  Lyle, 
Captain^  Ordnance  Departmenty  U.  8.  Army,  Inspector. 
The  Chiep  op  Ordnance,  U.  S.  Army, 

Washingtonj  D.  C. 
CRD  94 17 
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progress  bepoet  on  manufacture  of  steel  f0rqing8,  etc.,  at 
betrlehem  iron  wobks. 

Officii  op  Inspeotob  op  Oednanob,  XJ.  S.  Abhy, 
Bethlehem  Iron  WarkSj  South  Bethlehem^  Pa.,  July  24^  1894. 
Sot :  I  have  the  honor  to  submit  the  following  report  of  the  progress 
daring  the  flscal  year  ending  June  30, 1894,  of  the  work  ordered  by  the 
Ordnance  Department  to  be  made  under  the  supervision  of  the  Inspec- 
.tor  of  ordnance  at  these  works: 

The  Bethlehem  Iron  Company  has  been  manufacturing  forgings  under 
the  following  contracts  or  orders,  viz: 

(1)  For  fifteen  12inch  B.  L.  rifles,  contract  of  January  31, 1889. 

(2)  For  seven  12inoh  B.  L.  mortars,  contract  of  September  26, 1892. 

(3)  For  twelve  10-inch  B.  L.  rifles,  contract  of  September  26, 1892. 

(4)  For  ten  12-inch  B.  L.  rifles,  contract  of  September  26,  1892. 

(5)  For  seven  10-inch  B.  L.  rifles,  contract  of  June  ^4,  1893. 

(6)  For  one  12-inch  B.  L.  rifle,  model  1892,  contract  of  June  24, 1893. 

(7)  For  seven  12-inch  B.  L.  riflc6,  contract  of  June  24, 1893. 

(8)  For  miscellaneous  pieces. 

They  have  also  been  carrying  on  the  manufacture,  under  contract  of 
November  7, 1891,  of*  100  B.  L.  rifles  of  8, 10  and  12  inch  calibers. 

(1)  FOBGINOS  FOB  12-INCH  B.   L.  BIFLES. 

This  contract  was  completed  October  27,  1893,  by  the  delivery  of  5 
sets  after  the  close  of  the  last  fiscal  year. 

(2)  FOBamas  fob  twelve  IO^inch  b.  l.  mobtabs. 

The  delivery  of  a  bushing,  jacket,  and  gas  check  cups  by  August 
29, 1893,  completed  this  contract. 

(3)  FOBGIKOS  FOB  TWELVE  10-INGH  B.  L.  BIFLES. 

This  contract  was  completed  December  23, 1893. 

(4)  FOBGINaS  FOB  TEN  12IN0H  B.  L.   BIFLES. 

Five  complete  sets  have  been  delivered,  but  work  is  progressing  on 
parts  of  other  sets. 

(5)  FOBGINaS  FOB  SEVEN  10-INOH  B.  L.  BIFLES. 

Five  sets  have  been  delivered,  and  the  remainder  are  in  part  deliv) 
ered  and  part  under  way. 
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(6)  FOBGINGS  FOB  ONE  12-INGH  B.  L.  BIFLE,  MODEL  1892. 

This  set  was  delivered  June  21, 1894. 

(7)  FOBGINGS  FOB  SEVEN  12-INCH  B.  L.  BIFLES. 

No  complete  sets  have  yet  been  delivered,  but  many  pieces  are  fur- 
nished or  in  progress  of  manufacture. 

(8)  MISCELLANEOUS  FOBGINGS. 

Three  bands  for  Haskell  multicbarge  gun,  delivered  July  28,  1893. 
One  band  for  Haskell  multicharge  gun,  delivered  March  9, 1894. 
One  3.6-lnch  B.  L.  mortar  spmdle,  delivered  October  17, 1893. 
One  12-inch  mortar  face  plate,  delivered  December  12, 1893. 
One  12-inch  trunnion  hoop,  delivered  May  31, 1894. 
The  latter  two  were  to  replace,  defective  forgings  which  had  been 
accepted  and  shipped. 

MANUFACTUBE  OF  TWENTY-FIVE  8-INOH,  FIFTY  lO-INCH,  AND  TWENTY- 
FIVE  12-INCH  B.  L.  STEEL  BIFLES. 

Forgings  for  ten  8-inch  and  six  lOinch  rifles  have  been  accepted  for 
physical  qualities.  Fair  progress  is  being  made  in  the  assembling  of 
the  8-inch.  Two  have  all  of  the  hoops  shrunk  on,  1  is  ready  for  the 
shrinkage  of  the  A  hoops,  2  have  the  D  hoop  in  position,  and  1  is 
turned  for  the  D  hoop.  Four  tubes  are  bored  and  being  prepared  for 
shrinkage  of  jacket.  This  makes  10  guns  which  are  in  hand,  and  the 
breech  mechanism  for  these  is  well  under  way. 

But  little  work  has  been  done  on  the  lO-inch  rifles  beyond  the  pre- 
liminary boring  of  4  tubes  and  finish  boring  of  the  same  number  of 
each  of  the  hoops.  Six  jackets  have  been  rough-turned,  but  none  is  as 
yet  bored. 

No  work  has  been  commenced  on  parts  of  the  12-inch  rifles. 

Under  contract  of  August  7, 1893,  the  Carpenter  Steel  Company,  of 
Beading,  Pa.,  has  been  manufacturing  100  12-inch  steel  armor-piercing 
shot.  The  entire  number,  including  those  necessary  for  ballistic  trial 
have  been  completed  and  passed  the  inspection  for  dimensions  and 
weight  satisfactorily,  but  the  first  two  lots  of  25  each  failed  to  meet 
the  requirements  of  the  ballistic  test.  The  other  two  lots  have  not  so 
far  been  presented  for  this  test. 

The  Eeading  Iron  Company,  of  Beading,  Pa.,  presented  for  final 
inspection  in  May  the  8- inch  Haskell  multicharge  gnu,  which  they  were 
under  contract  of  June  8, 1891,  to  manufacture.  The  gun  being  satis- 
factorily completed  in  accordance  with  the  requirements  of  the  con- 
tract, it  was  accepted  on  May  31, 1894,  and  has  been  shipped  to  the 
Sandy  Hook  Proving  Ground. 
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Deaiipiatioii  of  piece. 


8-ioch  tubes 

8-inch  Jackets 

8-inch  trunnion  hoops 

8-inch  A  hoops 

8-inch  C  hoops 

8-inoh  D  hoops 

8-inch  breech  bushing 

8-inoh  breech  blocks 

8- inch  spindles 

8- inch  hinge  pins 

8-mch  gas-check  cups 

10-inch  tubes 

10-inch  Jackets 

10-inch  trunnion  hoops 

10-inch  A  hoops 

lOinch  Bhoops 

10-inch  Choops 

10  inch  D  hoops 

lo-inch  breechblocks 

lOinch  spindles 

10  inch  hinge  pins 

10-inoh  securing  pins 

10- inch  gas-check  cups 

12-iDch  tubes 

12-inch  Jsckets 

12-inch  trunnion  hoops 

12-inch  A  hoops 

12-inch  B  hoops 

12-inch  C  hoops 

12-  Inch  D  hoops 

12- inch  breech  bushing 

12inch  breechblocks 

12-inrh  spindles 

I2-inch  hinge  pins 

12-inch  securing  pins 

12- inch  gas-check  cups 

12-inch  tube  (nickel  steel) 

12-inch  mortar  Jacket 

12-inch  mortar  breech  bushing 
12-inch  mortar  gas-check  cup. . 


Average. 


ITum- 
her  of 

Elastic 

limit  ^r 

square  inch 

of  original 

section. 

Tensile 
strength 

Elonga- 

Reduc- 

pieces. 

per  square 
incfi  of 
original 
section. 

tion 

after 

rapture. 

tion  in 
area  after 
rapture. 

PoutuU. 

Pounds. 

Pgremt 

PiTMfU. 

6 

50.480 

90,110 

21.2 

48.2 

6 

61, 140 

01.290 

21.2 

48.8 

11 

56,530 

103.720 

17.3 

44.3 

20 

58,200 

100,450 

19.6 

48.2 

18 

57,990 

101,000 

17.7 

43.4 

9 

58,160 

101.460 

19.4 

44.4 

2 

58,100 

100,780 

20.4 

40.4 

5 

48.400 

90,000 

19.4 

88.8 

5 

51.530 

01,048 

24.9 

51.8 

2 

53,500 

91,400 

23.2 

82.7 

1 

81,500 

155.800 

10.0 

21.1 

26 

48,810 

88,990 

21.6 

48.5 

19 

50,940 

90,610 

21.1 

47.6 

13 

57,200 

101, 720 

17.9 

47.7 

55 

59,620 

103,900 

17.1 

47.8 

34 

50,240 

103,420 

17.3 

47.8 

43 

68,570 

100,120 

18.7 

43.9 

26 

59,620 

102,930 

18.5 

44.2 

7 

49,170 

00,600 

20.5 

40.6 

5 

54,000 

96,680 

20.0 

43.1 

3 

62,700 

98,400 

23.1 

60.3 

8 

88.000 

149.550 

13.5 

87.6 

6 

86,000 

151,870 

12.8 

80.6 

10 

46,740 

89,690 

22.2 

47.2 

8 

46,950 

91,220 

21.5 

46.7 

8 

57,280 

104,700 

17.2 

44.2 

44 

68.740 

102,900 

17.1 

47.4 

24 

67,780 

101,360 

17.6 

48.8 

30 

69,000 

101, 970 

18.6 

44.8 

15 

67,680 

101,510 

17.2 

47.2 

61,330 

104.530 

19.1 

44.6 

49,830 

89,300 

21.0 

42.9 

48,450 

80,470 

20.9 

46.8 

60,800 

102.400 

21.6 

65.5 

82,500 

144,100 

16.1 

42.6 

81.400 

144,800 

13.0 

20.3 

64,800 

104,700 

17.2 

44.2 

47.125 

90,175 

20.0 

48.6 

69.000 

100.980 

19.6 

44.8 

82,000 

145,000 

11.4 

23.2 

The  above  table,  giving  the  average  physical  qualities  of  specimens 
tested,  shows  the  continued  production  of  material  of  excellent  quality. 
In  the  8  and  10  inch  tubes  and  jackets  quite  a  decided  increase  of 
elastic  limit  is  observed  over  that  of  previous  years.  Most  all  of  the 
hoops,  of  all  calibers,  though  retaining  the  same  high  elastic  limit, 
have  shown  a  slight  diminution  of  tensile  strength  and  an  increase  in 
elongation  after  rupture. 

The  weights  of  forgings  shipped  during  the  year  are  as  follows: 


Forgings  for— 

Weight. 

10-inch  B.L.  rifles 

1,067,102 

1,897.773 

13,937 

6,501 

12-inch  B.  L.  rifles 

12-inch  B.  Tj.  mortars . 

Miffpellaneous ^tt.,- 

Total 

2,985,313 

Very  respectfully,  your  obedient  servant, 

I.  MacNutt, 
Captairij  Ordnance  Department^  U,  8.  Armyj  Inspector, 
The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  7).  C, 
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PROGRESS  REPORT  OK  MANUFACTURE  OF  ORDNANCE  AT  WEST  POINT 

FOUNDRY. 

9 

Office  of  Inspbctoe  of  Obdnanoe,  tJ.  S.  Aemy, 

West  Point  Foundby, 
OoU  Spring^  N.  Y.,  July  i,  1894. 

Sib:  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
tions of  the  Ordnance  Department  at  the  West  Point  Foundry  during  the 
fiscal  year  ended  June  30, 1894: 

Shipments  to  Sandy  Hook,  N.  J.,  under  contract  with  the  West 
Point  Foundry  Company,  dated  December  5,  1880,  for  eleven  8-inch 
steel  B.L.  rifles  were  made  as  follows: 

Guns  Nos.  6  and  7,  July  18, 1893;  gun  No.  8,  October  17, 1893;  gun 
No.  9,  November  20, 1893;  guns  Nos.  10  and  11,  December  6, 1893. 

The  original  contract  expired  June  5, 1894,  but  owing  to  the  delay 
in  receipt  of  templets  from  the  Department,  corrections  in  drawings, 
and  other  causes  an  extension  to  November  1, 1894,  was  granted. 

The  last  gun  was  completed  and  delivered  at  the  Sandy  Hook  Prov> 
ing  Ground  December  9, 1893,  thus  completing  the  contract  six  months 
beibre  the  expiration  of  the  original  time. 

Four  15-inch  pneumatic  dynamite  guns  have  been  completed  at  these 
works  during  the  past  fiscal  year.  Two  were  shipped  to  Sandy  Hook 
and  the  remaining  two  are  awaiting  shipment  to  San  Francisco. 

A  separate  report  on  the  work  done  under  this  contract  was  sub- 
mitted, dated  June  25, 1894. 

The  Gordon  spring  return  carriage  for  12-inch  B.  L.  steel  mortar, 
under  contract  dated  November  23.  1893,  was  completed  and  shipi>ed 
to  the  Sandy  Hook  Proving  Ground  June  29, 1894. 

The  time  for  delivery  under  contract  was  May  23, 1894,  but  owing 
to  the  delay  in  receipt  of  steel  castings,  extensions  to  June  15  and  July 
1, 1894,  were  granted  by  the  Department. 

The  following  progress  has  been  made  on  the  work  under  contract 
dated  April  17, 1893,  for  seven  spring  return  carriages  for  12-inch  B.  L. 
steel  mortars: 

The  contract  as  originally  made  expires  October  17, 1894,  but  owing 
to  the  delay  in  the  receipt  of  mortar  from  the  Department  and  steel 
castings  from  subcontractors  the  company  was  granted  an  extension  to 
November  1, 1894. 

Carriage  No.  1,  completed,  except  fitting  mortar,  March  12, 1894. 

Carriage  No.  2,  completed,  except  fitting  mortar,  April  24, 1894. 

Carriage  No.  3,  completed,  except  fitting  mortar.  May  12, 1894. 

The  12-inch  B.  L.  steel  mortar  was  received  at  the  foundry  May  24, 
1894,  but  delay  in  fitting  it  to  these  carriages  has  been  caused  by  cut- 
ting threads  in  trunnions  and  fitting  to  Gordon  carriage. 

Carriage  No.  4,  upper  and  lower  roller  paths  and  rollers  assembled. 
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Bight  and  left  hand  aide  frames,  hydraulic  cylinders,  piston  rods, 
trunnion  carriages,  and  brackets  for  elevating  gearing  ready  for  assem- 
bling. 

AU  parts  for  training  and  elevating  gearing  completed^  ready  for  fit- 
ting. 

Carriage  No.  5,  lower  roller  path  completed  and  training  rack  fitted 
in  same.  XJpx>er  roUer  path  machinedybut  not  finished.  Boilers  com- 
pleted. Bight  and  left  hand  side  frames,  spring  cylinder  extensions, 
and  connecting  brace  completed,  ready  for  assembling.  Bight  hydrau- 
lic cylinder  completed,  except  plug  holes  and  fitting.  Interior  diam- 
eter of  lefL  hydraulic  cylinder  finished  and  threads  cut  for  top  head  and 
follower.  Top  heads,  bushings,  followers,  and  glands  completed  for 
both  cylinders.  Piston  rods  completed,  except  cutting  key- way.  All 
machine  work  done  on  right  trunnion  carriage  and  trunnion  bearings 
for  same  completed. 

All  planing  done  to  left  trunnion  carriage.  Bi^ht  bracket  for  ele- 
vating gearing  completed.  Left  bracket  for  elevating  gearing  planed 
and  drilled,  but  holes  not  bored  for  small  shafts.  All  other  parts  for 
training  and  elevating  completed. 

Carriage  No.  6,  lower  roller  path  completed,  except  drilling  secur- 
ing bolt  holes  and  fitting  training  rack.  Training  rack  completed. 
Upper  roller  path  machined,  holes  not  drilled.  Boilers  completed.  Bight 
and  left  hand  side  frames  ready  for  assembling.  Connecting  brace 
completed  except  drilling  holes.  Bight  hydraulic  cylinder  completed, 
except  plug  holes  and  Ion  g  oil  hole.  Bight  trunnion  carriage  machined, 
planed,  and  trunnion  bearings  fitted.  All  parts  for  training  and  ele- 
vating, except  brackets  for  elevating  gearing,  completed  except  fitting. 

Carriage  No.  7,  lower  roller  path  completed,  except  fitting  training 
rack  and  drilling  securing  bolt  holes.  Training  rack  completed.  Fac- 
ing upper  roller  path.  Cylinder  part  of  right-hand  side  frame  bored. 
Left-hand  side  frame  completed  except  drilling  holes.  Bight  hydraulic 
cylinder  finish-bored  and  threads  cut  for  top  head  and  follower.  Finish 
boring  left  hydraulic  cylinder.  All  the  parts  for  training  and  elevating, 
except  brackets  for  elevating  gearing,  practically  completed  except  fit- 
ting. 

A  report  on  the  principal  operations  in  the  manufacture  of  these  car- 
riages was  submitted  under  date  of  May  26, 1894. 

Tracings  of  the  Gordon  spring  return  mortar  carriage  accompany 
this  report,  inclosed  separately.  These  tracings  are  numbered  1  to  20, 
inclusive,  also  including  No.  14^. 

W.   B.  QOBDON, 

Captaifiy  Ordnance  Department^  Inspector. 

The  Chief  of  Ordnance,  U.  S.  Army, 

WOfShingtonj  D.  0. 
(3601-94) 
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T^ST  OP'  aORDON  DISAPPEABING  KhlNCIt  CARRIAGE. 

The  Ordnakcb  Board,  U.  8.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  City^  September  22, 1893. 

Sir  :  The  following  report  of  the  test  of  the  Gordon  disappearing 
carriage  is  respectftdly  submitted: 

This  carriage  is  designed  for  the  10-inch  B.  L.  rifle,  steel,  and  con- 
sists of  a  heavy  bed  plate  supporting  two  side  frames  which  carry  the 
movable  parts  on  journals  and  a  pivot  plate  permanently  fastened  to 
the  under  surface  of  the  bed  plate,  the  whole  resting  on  a  heavy  cast- 
iron  platform  or  traverse  circle. 

The  gun  is  mounted  on  a  top  carriage  somewhat  similar  in  form  to  the 
top  part  of  the  old  style  barbette  carriage.  Four  double  cranks  are 
jonmaled  in  the  side  frames,  two  on  each  side.  The  top  carnage  is 
mounted  on  the  inner  and  longer  of  the  crank  arms  by  means  of  two 
cross  shafto  joumaled  iu  the  top  carriage,  the  ends  of  the  shafts  being 
securely  &stened  to  the  crank  arms.  A  counterpoise  frame  is  mounted 
on  the  outer  and  shorter  arms.  During  recoil  the  gun,  top  carriage, 
and  counterpoise  rotate  about  their  journals,  the  gun  and  top  carriage 
describing  an  arc  of  about  180  degrees  to  reach  the  loading  position, 
while  the  counterpoise  describes  an  equal  and  opposite  arc,  rising  while 
the  gun  falls.  The  gun,  top  carriage,  and  counterpoise  remain  parallel 
to  their  original  positions  throughout  the  motion. 

The  elevating  device  is  attached  to  the  top  carriage,  and  is  inde- 
pendent of  any  other  part  of  the  construction. 

The  carriage  is*  lifted  on  an  oil  pivot  for  traversing,  and  a  small 
hydraulic  pump  is  provided  for  the  purpose.  Except  when  raised  for 
traversing,  the  carriage  is  in  complete  contact  with  its  platform. 

Between  the  side  frames  and  secured  to  the  top  service  of  the  bed- 
plate are  two  hydraulic  cylinders  12  inches  in  diameter.  Above  and 
stoross  the  front  end  of  these  cylinders  is  an  air  chamber,  separated 
from  the  cylinders  by  check  valves  opening  toward  the  air  chamber; 
a  bypass  valve  is  provided  for  opening  communication  from  the.air 
chamber  to  the  cylinders  around  the  check  valves. 

The  outer  ends  of  the  piston  rods  are  carried  by  a  wheeled  truck 
which  runs  on  rails  fastened  to  the  bed  plate.  From  the  shafts  on 
which  the  top  carriage  is  journaled  two  parallel  connecting  rods  extend 
to  the  truck  which  carries  the  piston  rods.  During  the  recoil  these 
connecting  rods  close  like  parallel  valves  and  run  the  truck  and  piston 
rods  to  the  front,  thus  forcing  the  liquid  from  the  cylinders  through 
the  check  valves  into  the  air  chamber.  Thus  the  energy  of  recoil  is 
stored  in  the  air  chamber,  and  it  may  be  utilized  in  lifting  the  gun  to 
the  firing  position.  The  bypass  valve  is  opened  for  this  purpose.  A 
small  air  pump  is  provided  to  give  the  required  initial  pressure  in  the 
air  chamber. 
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For  the  parpose  of  maneuyering  the  carriage  by  hand  a  system  of 
gearing  is  attached  to  each  side  of  the  counterpoise  frame,  and  small 
platforms  are  provided  iR)r  the  men  required  in  maneuvering.  The 
gearing  turns  a  pinion  which  meshes  into  a  circular  rack  fixed  to  the 
side  frame.  The  radius  of  this  rack  is  equal  to  the  length  of  one  of 
the  arms  upon  which  the  counterpoise  is  mounted. 

The  rear  transom  of  the  counteri>oise  frame  is  used  as  a  loading 
platform.  A  charge  is  secured  to  the  latter  when  the  counterpoise  is 
in  its  lowest  position,  and  this  charge  is  lifted  to  the  loading  position 
by  the  recoil. 

The  carriage  is  very  massive,  the  counterpoise  alone  weighing 
upward  of  70  tons.  The  main  parts  are  of  cast  iron.  The  cheeks  of 
the  top  carriage  and  the  cranks  and  journals  are  of  steel. 

The  carriage  was  tested  in  accordance  with  the  following  programme 
approved  by  the  Chief  of  Ordnance,  viz : 

(1)  The  time  required  to  raise  the  carriage  ftom  the  firing  to  the  traveraiiig  posi- 
tion to  be  noted  and  the  nnmber  of  men  necessary. 

(2)  The  facility  with  which  the  piece  may  be  trarersed  and  the  nnmber  of  men 
necessary  to  be  noted. 

(3)  The  time  for  passing  from  elevation  ^  5  degprees  to  that  of  -f- 20  dejirrees  and 
the  number  of  men  necessary  to  be  noted. 

(4)  Six  rounds  to  be  fired  with  charges  to  be  determined  by  the  board  and  the 
air  pressures  required  for  the  different  charges  to  be  noted. 

(5)  During  the  firing  of  the  above  rounds  the  time  required  for  the  following 
operations  and  the  nnmber  of  men  necessary  to  be  noted: 

a.  For  bringing  the  gun  from  the  loading  position  to  that  for  charging  the  air 
reservoir. 

h.  For  charging  the  air  resenroir  with  the  gun  at  the  highest  xK>sition  at  which  it 
would  be  concealed  from  the  view  of  the  enemy  to  the  pressure  required  for  firing 
half  charge. 

c.  For  charging  as  above  to  the  pressure  required  for  ftiU  charge. 

d.  For  bringing  the  piece  from  the  charging  to  the  loading  position, 
f.  For  bringing  the  piece  from  the  charging  to  the  firing  position. 
/.  For  loading. 

a.  t*oT  raising  from  the  loading  to  the  firing  position. 
i.  For  bringing  from  the  recoil  to  the  loading  position. 

(6)  One  round  with  full  charge  to  be  fired  at  each  of  the  elevations  —  5  degrees, 
0  degrees,  -{- 10  degrees,  and  -f-  20  degrees. 

(7)  Ten  rounds  with  frill  charges  to  be  fired  as  rapidly  as  possible  and  the  tune 
noted. 

Preliminary  to  the  official  test  Capt.  Gordon  was,  by  authority  of 
the  Chief  of  Ordnance,  allowed  to  fire  20  rounds  to  develop  the  work- 
ing of  the  carriage  and  to  make  such  minor  alterations  and  repairs  as 
might  be  found  necessary: 

Of  these  20  round  numbers  1  to  15,  inclusive,  were  utilized  by  Capt 
Gordon,  and  during  these  firings  the  following  changes  were  found 
necessary  for  the  convenient  working  of  the  carriage. 

The  inside  gear  wheels  of  raising  apparatus  were  broken,  and  it  was 
necessary  to  replace  them  with  stronger  ones;  also  the  cast-iron  lifting 
arcs  were  found  to  be  too  weak  and  they  were  replaced  by  those  of 
bronze. 

The  counterpoise  was  found  to  be  too  light,  and  was  made  heavier, 
as  follows:  Two  plates  weighing  2,000  pounds  each  were  bolted  to  the 
front  transom  of  the  counterpoise  frame;  to  the  front  end  of  eacb 
counterpoise  was  bolted  a  plate  weighing  2,000  pounds,  and  to  the  rear 
end  of  each  counterpoise  a  plate  weighing  4,000  pounds,  and  four  12-inch 
shot,  each  weighing  800  pounds,  were  fastened  to  the  under  side  of  the 
rear  transom  of  the  counterpoise  frame.  This  arrangement  did  not 
appear,  however,  to  aooarately  balance  the  system,  and  at  the  pout 
where  the  cranks  attached  to  the  counterweights  were  horizontal  one 
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end  of  the  counterweight  moved  more  rapidly  than  the  other,  thus 
making  the  cranks  work  against  each  other,  lodging  the  system,  and  a 
pig  had  to  be  used  to  move  the  rear  part  of  the  counterweight  over  the 
^^dead  center."  To  remedy  this  defect  two  brackets  were  fastened  to 
the  bed  of  the  carriage,  a  stud  being  attached  to  each  bracket.  A 
stud  was  also  fastened  to  each  counterweight,  located  so  that  the  dis- 
tance from  center  to  center  of  the  studs  on  .bracket  and  counterweight 
when  the  cranks  were  horizontal  or  perpeudicular  was  2  feet  10  inches. 
These  studs  were  connected  two  and  two  by  links,  the  distance  between 
the  holes  in  the  links  embracing  the  studs,  being  2  feet.  10  inches. 
This  arrangement  caused  the  counterweights  to  move  parallel  to  them- 
selves in  all  i)ositions,  and  prevented  the  locking  of  the  system,  as  above 
described.  It  should  be  noted  that  this  ^Hocking"  occurred  only  when 
the  gun  was  raised  by  hand  i)ower  adone.  Subsequently,  when  the  air 
pressure  was  utilized  in  assisting  the  raising  of  the  gun,  no  <^  binding" 
occurred,  although  the  links  were  removed. 

The  loading  platform,  composed  of  the  rear  transom  of  the  counter- 
poise &ame,  was  found  to  be  too  near  the  breech  of  gun  for  convenience 
in  loading;  the  portion  of  this  platform  just  in  rear  of  the  gun  was, 
therefore,  cut  away,  and  a  new  loading  platform  provided,  lowered  2  feet 
5  inches  and  placed  2  feet  4  inches  ^rther  to  the  rear.  This  arrange- 
ment allowed  ample  room  for  the  gun  crew  to  operate  when  rammiug 
the  projectile  to  its  seat  in  the  gun.  A  platform  was  also  attached  to 
the  gun  by  bands  encircling  the  gun  near  the  breech.  This  platform 
was  found  convenient  for  the  gunner,  charged  with  the  duty  of  closing 
t^e  breechblock  and  putting  the  primer  in  place  ready  for  firing. 

Great  diflBculty  was  experienced  in  the  use  of  the  pumps  provided 
with  the  carriage  to  raise  the  latter  to  its  firing  position  and  to  secure 
the  pressure  in  the  air  chamber  necessary  to  properly  control  the 
recoil.  Many  changes  are  made  in  these  pumps,  but  without  avail,  and 
they  were  finally  replaced  by  the  pump  belonging  to  the  Gan^t  carriage 
for  12-inch  B.  L.  mortars.  This  pump  was  attached  to  the  carriage  in 
rear  of  the  air  chamber  and  over  the  hydraulic  cylinders,  and  so 
adjusted  that  air  or  liquid  could  be  pumped  at  pleasure.  This  pump 
was  found  to  be  a  great  improvement  over  those  originally  provided 
with  the  carriage. 

The  alterations  and  improvements  above  described  having  been 
made,  the  official  test  began  on  the  13th  of  July,  when  the  round  at  10 
degrees  elevation  was  fired  in  the  presence  of  the  Board  of  Ordnance 
and  Fortification,  but  owing  to  the  absence  of  members  of  the  Ordnance 
Board  and  press  of  oth^r  work  further  test  was  not  begun  until  August 
9,  on  which  date  the  items  of  the  programme  were  taken  at  as  nearly 
as  possible  in  their  order  of  sequence,  as  follows: 

(1)  The  time  required  to  raise  the  carriage  from  the  firing  to  the 
traversing  position  was  on  first  trial  1  minute  30  seconds.  On  exami- 
nation, however,  it  was  found  that  the  cock  to  the  pivot  cylinder  was 
not  completely  open.  A  new  trial  was  therefore  given,  the  time  being 
thirty  seconds^  8  men  were  working  at  the  pump. 

(2)  The  facihty  with  which  the  carriage  miffht  be  traversed  could  not 
be  ascertained  with  certainty  owing  to  the  met  that  the  platform  on 
which  the  carriage  was  mounted  had,  during  the  preliminary  firings, 
settled  on  one  side,  so  that  its  upper  surface  was  not  horizontal.  This 
caused  the  pintle  to  bind  in  its  seat  and  prevent  the  traversing  of  the 
carriage  except  through  a  few  degrees.  From  the  limited  trial  that 
could  be  made  it  is  the  opinion  of  the  board  that  the  traversing  can, 
under  normal  conditions,  be  done  with  difficulty  by  2  men  at  one 
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end  of  the  connterpoise,  aiid  with  eapse  by  4  men,  2  at  each  end  of 
the  counterpoise.  It  would  be  an  advantaige,  however,  to  have  some 
means  provided  for  the  application  of  power  in  traversing. 

(3)  The  time  required  for  passing  from  elevation  of  —5  degrees  to  + 
20  degrees  was  1  minute  15  seconds,  4  men  being  required. 

(4)  Six  rounds  were  fired  with  charges  determined  by  the  board  and 
the  air  pressures  required  were  noted,  as  follows: 


Nnmber  of  round. 

Weight 
charge. 

Powder 

preasore 

per  square 

inch. 

Air 

preaaure 

before 

firing. 

Pounds. 

£' 

25 

20 
90 
70 

Air 

preasnxv 

after 

firing. 

Pounda. 

64 
60 
245 
210 

1 

Pounds. 
126 
126 
125 
125 
250 
225 

Pound: 
15,250 
14.165 
11,835 
19,5(10 
•60,000 
58,500 

2 

3 

4 

6 

6 

•Over. 

(5)  The  times  required  for  the  first  four  operations'under  No.  5  were 
not  taken,  as  it  was  found  that  the  air  chamber  could  be  charged  with 
the  gun  in  the  loading  i)osition,  the  contrary  being  the  supposition 
when  the  programme  was  prepared.  The  time  required  to  properly 
charge  the  air  chamber  for  a  half  charge  (125  pounds)  of  powder  was 
found  to  be  9  minutes,  and  for  a  full  charge  (250  pounds)  of  power  41 
minutes  18  seconds,  10  men  working  at  the  pump.  The  details  foi  each 
5  minutes  are  contained  in  the  record. 

/.  The  gun  being  in  loading  position,  the  time  required  to  load  was 
determined  to  be  1  minute  43  secon({s. 

g.  The  time  required  to  raise  the  gun  from  loading  position  was  2 
minutes  7  seconds;  the  pressure  in  air  chamber  at  start  being  134 
pounds  and  at  firing  position  47^  pounds. 

h.  As  the  gun  uniformly  recoiled  to  loading  position,  this  time  was  not 
taken. 

(6)  The  round  at  — 5  degrees  could  not  be  fired,  there  being  no  butt 
available  for  the  purpose.  The  rounds  at  0, 10,  and  20  degrees  are  num- 
bers 22, 15,  and  23  of  the  record. 

(7)  The  final  firings  were  made  for  rapidity  on  September  13.  Ten 
rounds  were  fired  to  sea,  six  being  continuous,  without  delay  on  account 
of  ships  or  other  obstructions.  The  actual  time  required  for  the  cen 
rounds  was  determined  to  be  58  minutes  2S  seconds.  The  details  for  each 
round  are  contained  in  the  record. 

In  the  course  of  the  tests  above  described  33  rounds  have  been  fired 
with  varying  charges  as  follows: 


Number 
of  ronnda. 

Weight  of 
charge. 

Knmher 
of  rounds. 

Weight  of 
charge. 

1 
8 
1 
1 
1 
2 

Pounds. 
100 
125 
150 
175 
200 
225 

5 
8 
11 

Pounds. 
240 
245 
250 

Total,  33 
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OONCLUSIONS. 

The  board,  having  carefully  noted  the  action  of  the  carriage  through- 
out the  test,  are  of  the  opinion  that  it  possesses  many  valuable  features 
which  make  it  superior  to  any  carriage  for  a  similar  purpose  thus  far 
known  to  the  board.  This  superiority  consists  primarily  in  the  fact 
that  the  operations  of  raising  and  lowering  the  gun,  elevating  and 
traversing,  can  be  performed  with  comparative  ease  and  quickness 
without  the  use  of  machinery  or  appliances  other  than  those  which  may 
be  worked  by  hand.  By  the  application  of  machinery  these  operations 
could  no  doubt  be  performed  with  still  greater  certainty  and  rapidity. 
The  fact,  however,  that  it  is  possible  to  perform  them  by  hand,  and 
that  under  these  circumstances  10  rounds  can  be  fired  with  ease  in  less 
than  one  hour,  is  considered  a  remarkable  achievement,  marking  an 
epoch  in  the  history  of  the  construction  in  this  country  of  carriages  for 
high-power  guns. 

The  working  of  the  carriage  was  smooth  and  regular  to  a  marked 
degree,  confirming  the  claim  of  the  designer  that  the  system  as  a  whole 
is  one  of  nonrecoO. 

The  carriage  has  disadvantages,  some  of  which  can  be  overcome  and 
others  are  inherent  to  the  system.  It  is  somewhat  heavy  and  cumber- 
some, lacking  in  compactness,  and  the  parts  in  rear  of  the  gun  are  so 
arranged  as  to  prevent  easy  access  to  the  breech  for  loading  purposes. 
The  necessity  for  putting  the  raising  apparatus  out  of  gear  before  firing 
was  a  source  of  considerable  trouble,  and  if  the  operation  were  neglected 
would  cause  disaster.  These  objections  could  be  overcome  in  a  new 
construction. 

The  use  of  pumps  for  raising  the  system  to  the  traversing  position 
and  obtaining  the  necessary  initial  air  pressure  is  a  disadvantage  inher- 
ent to  the  design.  These  pumps,  with  their  complicated  valves  and 
packing  are  liable  to  get  out  of  order,  and  require  experts  to  keep  them 
iu  good  condition.  Endless  trouble  was  experienced  with  the  pumps 
ftirnished  with  the  carriage.  The  use  of  the  Gan^t  pump  was  a  great 
improvement  and  the  tests  demonstrated  that  great  care  must  be  taken 
to  select  a  strong,  simple,  and  effective  pump  in  order  to  insure  the  effi- 
cient and  reliable  working  of  the  carriage. 

As  a  result  of  these  tests  the  board  is  of  the  opinion  that  the  Gordon 
disappearing  carriage,  mounted  on  a  proper  platform,  possesses  many 
advantageous  and  desirable  features;  and  it  is  thought  that  with  the 
modifications  requisite  to  overcome  the  defects  noted  during  the  trial 
it  will  prove  a  suitable  carriage  for  issue  to  the  service. 

Clifton  Comlt, 
Major,  Ordnance  Departnient,  U.  8.  Army^  President 

Frank  Heath, 
Captain,  Ordnance  Department,  U.  8,  Army. 

The  Chief  of  Ordnance.  U.  S.  Army, 

Washington,  D,  C. 

Note. — By  authority  of  the  Chief  of  Ordnance,  Capt.  Crozier  was,  at 
his  own  request,  relieved  from  duty  with  the  board  in  rendering  the 
above  report. 
(3362  C-93) 
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Record  of  firing  with  10-inoh  B.  L.  rifie  {bUcI),  No,  1,  Waienliei 

[Objaet  of  ftting, 


Date. 


1882. 
A.M. 

Dec.  21 


No.  I 

of 
flx« 

on 
oar- 
riage. 


1803. 

p.v. 

Jan.   27 


Feb.   17 


Feb.  21 


No. 
of 
fire. 


178 


Powder. 


Kind. 


179 


180  ; 


lai 


'aZ 

a 


Weight. 


Poundt, 


125 


Number  of 
prisms. 


Projectile. 


Brown  ..1,338 
Black ...       7 


Kind. 


Weight 


1(K)     Brown..  1,070 
Black...        7 


125 


Brown.. 1,328 
Black...       7 


150 


Brown  ..1,807 
Blaek...       7 


J       I 


Pounds. 


575.  in- 
cluding 
sand. 


575,  in. 
eluding 


509 
6  sand 


575 


570 
5  sand 


575 


Trarel 

of 
shot  in 


Incha, 


244.55 


251.15 


254.75 


254.96 


Elera- 

tion. 


2    00 


2    00 


peraqaare 

inch  of 


Pvundt. 


P,  13,000.  ' 
inmosh- 
r  o  o  m  I 
head. 

Z,  14.140. 
inmnah- ' 
room 

S,  14,100. 
looae. 


<C,*.100 
>D,9,830 


3      5 


A,    leas, 
than  14- 


i)   tl 


15    00 


14,000 


A,  16,000 
X  16,300 
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Ar$mial,  at  Sandy  Sook,  y.  J,,  December  Si,  1892,  to  April  S8, 1893, 
test  of  carriage.] 


•  Conn- 
Itocoil. '     ter 
recoil. 


FL  In. 


5      2 


} 


^     H 


Jnehet, 


Fro 
right  and 
rear,  16 
miles  an 
boar 


Not 
notod. 


Not 

noted. 


WiBd, 
streDSth 

sno 
direction. 


Pro 
rear,  8 
miles  an 
hoar. 


Fro 

rear, 
miles 
hoar. 


Fro 
right  and 
rear,  8 
miles  an 
hoar. 


Spsofal  remarks  about  each  flr«, 
each  as  sffeot  on  piece,  action  of 
breech  mechanism,  consamptioa 
of  powder,  soond  of  protJecnle  in 
flignt,  scattering  of  fragments, 
etc.,  and  metrological  daw. 


In  recoiling,  crosshead  of  the  pis- 
ton came  ap  agsinst  cylinder 
head,  shearing  offtwo  small  webs 
on  each  side.  Left  main  web  of 
crosshead  cracked  all  the  way 
throngh.  Cast  iron  portion  of 
lower  oearings  of  the  Rt>nt  con- 
necting md  Droken.  One  tooth 
of  right  lifting  arc  broken  in 
raising  gnn.  Copper  cylinders  of 
9,000  pounds  initial  compression 
and  tables  of  1890. 


Air  pressare  before  firing,  42 
pounds;  air  pressure  alter 
tiring.  95  pounds,  fell  to  86 
pounds.  The  large  inside  gear 
wheel  of  raising  apparatus  on 
right  side  broken  while  raising. 
Jack  used  to  assist  in  raising 
gnn.  Copper  cylinders  of  9,  OOo 
pounds  initial  compression  and 
tables  of  1890. 


Air  pressure  befdre  firing,  50 
pounds ;  air  pressure  after  firing, 
85  pounds.  Ten  men  working  on 
handles,  6  on  each  side.  "FreB- 
sure  assisted  in  raising  gun. 
Men  pumped  air  during  raising. 
Gnn  aid  not  come  down  to  loading 
position.  Key  in  left  rear  crank 
left  out  and  crank  moved  over 

.  about  one-fourth  inch.  This  had 
to  be  repaired  before  next  round. 

Air  pressure  before  firing.  50 
pounds;  airpressuresf ter  firing, 
02pounds.  Eight  men  on  handles, 
4  on  each  side.  Pressure  assisted 
in  raising.  Actual  time  of  rais- 
ing, 3  minotes  15  seconds.  The 
system  not  being  accurately  bal- 
anced during  raising,  and  at  a 
point  where  cranks  attached  to 
counterweights  are  horisontal, 
one  end  of  the  counterweight 
moves  more  than  the  other,  thus 


General  remarks. 


(  Barometer,  30.45 ;  thermometer,  31° ; 
humidity,  79. 

Gnn  mounted  on  Gordon  disappear- 
ing carriage. 

Obturating  motion  primers. 

Fired  to  sea. 

When  carriage,  was  in  firing  posi- 
tion the  piston  rod  wss  8  feist  out 
of  cylinder. 


Bear  clamp  of  shot  tray  not  of 
proper  diameter.  It  was  removed 
lor  repairs. 

Before  test  two  tseth  of  left  arc  for 
raising  gun  broken. 

Air-gauge  pressure  before  firing,  0 ; 
air-gauge  pressure  after  firing,  75 
pounds.     ' 

172  gallons  of  neutral  oil  put  in 
eyllnders. 

Firing  conducted  by  Lieut.  E.  St. 
J.  Greble,  Second  Artillery,  in 
the  presence  of  the  Ordnance 
Board.  Present:  Msj.  C.  Comly, 
Ordnance  Department;  Capt.  F. 
Heath,  Ordnanoe  Department ; 
Capt.  w.  Crosier,  Ordnance  De- 
t    partment. 

Barometer,  30.46 ;  thermometer,  34^ ; 
humidity,  90. 

Gnn  mounted  on  Gordon  disappear- 
ing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

Recoil  meuis  travel  of  piston  rod  in 
hydraulic  cylinder. 

Since  last  firing  side  castings  of 
truck  carrying  piston  rods 
replaoed,  and  rubber  buffers  were 
leuffthened  3  inches. 

Becoii  permitted  by  carriage  is  7 
feet  8  inches. 

Firing  conducted  by  Lieul  C.  B. 
Wheeler,  Ordnance  Depart- 
ment, in  the  presence  of  the  Ord- 
nance Board.  Present:  MiJ.  0. 
Comly,  Ordnance  Department; 
Capt  F.  Heath,  Ordnance  De- 
partment;  Capt.  W.  Crosier,  Ord- 
[    nance  I>ei>artment. 


Barometer,  80.25 ;  thermometer,  'A° ; 
humidity,  86. 

Gun  mounted  on  Gordon  disappear* 
ing  carriage. 

Obturating  rrictioii  primers. 

Since  last  firing  the  system  was 
weighted  as  followB: 

Two  plates,  weighing  2,000  pounds 
each,  bolted  to  fhmt  plateattaobed 
to  counterweights.  In  front,  on 
each  sidetof  counterweights,  a 
plate  weighing  2,000  pounds  each. 
In  rear,  on  each  side  of  counter- 
weights, a  plate  weighing  4,000 
pounds  eacj),  and  four  l2-inch 
shot,  weighing  800  pounds  each, 
two  on  each  side  of  platform  in 
rear. 
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Beoord  of  faring  wiik  lO-iinek  B.  L.  HJle  (f(M<),  No.  I,  Waiervli§t  Annal, 

(OtUoctofflrtBg. 


Date. 

No. 
of 
fire 
on 
car- 
riafre. 

of 
fire. 

Powder.                         PrcJeotUe. 

1 

Travel 

of 

shot  in 

bore. 

mera- 

Prssran 
perMosn 

Kind. 

Welgbt. 

Number  of 
prisms. 

Kind 

Weigbt. 

tlon. 

bon. 

i'oiindc. 

Pmtndt. 

Ituhsi, 

O       f 

Pmmdi. 

1883. 
Feb.  21 

6 

182 

176 

Brown.. 1,877 
Black...       7 

605 

lOsand 

575 

254.76 

15    00 

J  A,  20,800 
ix,  20,100 

Feb.  21 

e 

183 

1 

200 

Brown..  2,147 
Black...        7 

500 
Osand 

676 

254.76 

12    00 

\  A,  24,086 ' 
^X.  24.608 

Feb.  21 

7 

184 

r- 

s 
1 

5 

225 

Brown.. 2,397 
Black..         7 

•1 

"8 
1 

57a 
5Band 

575 

254.85 

10    00 

5  A,  20,477 
?X,  29,667 

Feb.  24 

8 

185 
i 

J 

240 

Brown..  2,570 
Black...       7 

560 
Osand 

576 

254.75 

10    00 

5  A,  M.400 
{X.  34,314 
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I  Sand^  Hook,  X  J.,  Docember  SI,  189S,  to  April  28,  7^95— Continaed. 
*mx  of  carrtofp.] 


Kt^coil. 


Coun- 
rvcoil. 


"Wind. 

stlVDfftb 

ana 
dirrctJoD. 


Ft.  In.    Tnchea. 


[h    10 


r  o 


I«    Hi 


F 

right  and' 
rear,  8 
miles  an 
hour. 


From 
rearar.cl 
riKHt.  8 
miles  un 
hour. 


^  -I 


n 


^7   ^ 


!  I 

From 

rear  and 

-  riffht.8 

I  miles  an 

hour. 


•4  ;P  r 


m 
rear,  23 
miles  an 
hour. 


ORD  94- 


Speoial  remarks  about  each  fire, 
such  as  effect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in 
flight,  scattering  of  ftagmenta, 
etc.,  and  metrological  data. 


malcinc  cranks  work  against  each 
other,  looking  the  system.    The 
Aront  end  of  counterweights  seems 
to  be  the  heavier,  and  a  pry  liad  to 
be  used  to  move  the  rear  part  of  j 
oonnterweights  over  this  "dead 
center.**    This  caused  a  delay  of 
10  minntea.    Gun  did  not  come 
down  to  loading  position. 
Gun  loaded  ttom  position  of  rest 
after  last  round  by  means  of  gin. 
Air  pressure    before  firing.   50  , 
pounds;  air  pressure  after  firing, 
110  pounds,  fell  to  100  pounds.  • 
Eight    men    on    handles,  4  on  , 
each  side.    Pressure  assisted  in  > 
raising.   Actual  time  of  raising, 
2  minutes  30  seconds.   The  sys- 
tem looked  as  it  did  in  previous 
round.    Gun  did  not  come  down  ; 
to  loadiug   poeition.     Observed 
time  of  fiight,  24^  seconds. 

Gun  loaded  flrom  position  of  rest 
after  last  round  by  means  of  gin. 
Air  pressure  before  firing,  60 
pounos ;  air  pressure  after  firing, 
146  pounds  fell  to  135  pounds. 
Bignt  men  on  handles,  4  on  each 
side.  Pressure  assisted  in  rais- 
ing. Actual  time  of  raising,  2  , 
minntes  12  seconds.  The  system  : 
locked,  as  it  did  in  previous  two 
rounds.  Gun  came  nearly  to  load- 
ing position.  Observed  time  of 
flight,  20]  seconds.  Copperoylin- 
ders  of  18, 000  pounds  initial  com- 
pression and  tables  of  1890. 

Air    pressure    before    firing.   04 
pounds ;  air  pressure  alter  tiring, 
100  pounds,  fell  to  105  pounds. 
Eight«men  on  handles,  4  on  each 
side.    Pressure  sssisted  in  rais- 
ing.   Time  of  raising.  3 minntes, 
without  stop.    Gun  came-  down 
almost  to  loading  position.   Ob-  ' 
served  time  of  light,    l^  sec-  * 
ends .    Copper  cylinders  of  24, 000  | 
pounds  initial  compression  and  ' 
tables  of  1800. 

Air  pressure  before  firing,  50 
pounds:  air  pressure  after  oring. 
215  pounds,  fell  to  200  pounds. 
Nine  men  on  handles.  4  on  right 
and  5.  on  left  side.  Time  of  rais- 
ing, 7  minutes  15  seconds.  Time 
of  flight,  20  seconds.  Time  fired, 
3:10  p.m.  Rear  clamp  of  shot 
tray  broken  off  at  hinge.  Glass 
over  fare  of  gauge  broken  by 
blast.  Four  boltii  hoidiog  front 
elevating  worm  bracket  all 
sheared  off,  and  bracket  moved  2 
inches  to  the  front.  Bevel  gear 
on  rear  end  of  worm  shaft  came 
off,  but  unii^jnred.  Bracket  re- 
placed temporarily  for  next  round. 


General  remarks. 


The  elevating  band  on  10>inch 
gun.  used  foreleratlng  with  the 
pneumatic  disappearing  oarriage, 
makes  a  great  preponaeranoe  to 
the  rear,  and  men  go  out  on  the 
ni  u  xxle  to  aasiat  in  depressing  gun 
for  loading. 

Copper  c.vlinders  of  14,000  pounds 
y  initial  compression  and  tables  of 
'      1892. 

Befttre  firing  of  the  17th  broken  gear 
wheels  repLioed  by  new  ones  and 
lifting  arcs  replaced  by  those  of 
bronxe. 

The  counter  recoil  is  probably  due 
to  check  valves  not  acting  quiokl}' 
enough. 


Barometer,  30.20;  thermometer,  16o ; 
humidity,  86. 

Firing  condurted  by  Lieut.  C.  B. 
Whet'ler,  Ordnance  Department, 
in  the  presence  of  the  Ordnance 
Board .  Present :  Capt  F.  Heath, 
Ordnance  Department. 


I 


-18 


Feb.  24. 

Feb.  25. 

Barometer . . . 
Thermometer 
Humidity.... 

29.80 
36 
82 

30.10 
36 
82 

Gun  mount«d  on   Gordon   disap* 

pearing  carriage. 
Obturating  friction  primers. 
5  gallons  of  oil  addeu. 


Digitized  by 


Google 


274 


APPENDIX   27. 


M§90rd  of  firiwy  wit\  JO-in^h  R.  L,  rifle  (ftM/),  Xo.  /,  WaUrvUtt  JrtaMi 

[Oluect  of  firist; 


I>at»'. 


1893. 
Feb.     24 


No. 
of 
fire 


I 


Powder. 


No. 
of 


I*n>jectil»r. 


I^CM^I  Kind.    Wwght.         ^rt8iuH.         Kind.   Weight. 


U       186 


Feb.     26  I      10  ,    187 


Mar.      1 


Mar.      2 


11       188 


12       188 


I       ! 


Apr.    28  I      13       100 


:  Potinds. 
245 


Brown..  2,627     i 
Black...        7     1 


25U  I  Browu . .  2,685 
Black...        7 


250  i  Brown . .  2,664 
Black...        7, 


250 


Brown..  2,664 
Black...        7 


125     Brown..  1,328 
Black...        7 


P<mnds. 

I  569 
6aaud 

575 


570 
5  sand 


675 


Travel  "Pm^tir^ 

of  Kleva-    per  wiiun- 

Ahotin  tion.    i      iDcbi.f 

iKire.  bon-. 


Inckf.      *=*  . 

254.75  10  00  -54'  Si- 
ll 90  l^*''  *•*" 
after 
firing 


254.76  ,  10    00    56'    2"^ 
10    00    ''*"     ^^**^ 
after 
•  firing 


569  I  254.75 

6  Hand 


575 


570  254.75 

5  sand 


)X.    36.100 


575 


570  I  254.40       2    00 

5  Band' 

575 
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t  Sandy  Hook,  N,  J.,  December  91, 1899,  to  April  98,  i*5*— CoDtinned. 
!Ht  of  carriage.] 


Recoil. 


Ft,  In. 
^6  104 


^6  11 


Coun- 
ter 
recoil. 


Inch€*, 


\l    31 


7    4 


I      Not. 

'  UkOD. 


Wind 
strength 

and      I 
direction.. 


From 
rear,  23 
milea  an 
hour. 


From 
rear,  14 
milea  an 
honr. 


Fro 
right  and 
rear,  22 
milea  an 
hour. 


From 
right,  26 
milea  an 
hour.       I 


Special  remarks  about  each  fire, 
snch  as  effect  on  piece,  action  of 
breech  mechanism,  consumption 
of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments, 
etc.,  and  roetrological  data. 


Not 
token. 


General  remarks. 


Air   pressure    before    firing.    90 
pounds  ;  air  pressure  after  firing 
2S0  pounds    tell   to  210.    Nine  > 
men  on  linndles.  4  on  right  and  5 
on  left  side.     Time  of  raising,  G ' 
minutes.    Time  of  flight,  10^  seo- 1 
onds.    Time  of  tiring,  6:15  p.  m. 
Elevating  worm  bracket  slipped  | 
forward. 

Air  pressure  before  firing  90 1 
pounds  ;  air  pressure  after  fir- 1 
ing,  275pounda.  fell  to 250 pounds,  i 
Seven  men  on  handles,  4  on  ri{;ht 
and  Son  left  side.  Time  of  rais- 
ing. 10  minutes  30  seconds.  Time 
of  flight,  20  seoondB.  Time  of 
firing,  1 :45  p.  m. 


Air  pressure  before  flrinff.  80 
pounds;  air  pressure  after  firing,  . 
270  p<}unda,  fell  to  250  pounds.  I 
Eight  men  on  handles,  4  on  each 
side.  Time  of  raising  not  token. ' 
Timn  of  flight,  20  seconds.  Front 
damn  of  shot  tray  broken  off 
near  hinge. 

Air    pressure    before  firing,     80 
pounds;  air  pressure  after  firing, 
255  pounds,  fell  to  245  pounds.  I 
Eight  men  on  handles,  4  on  each  I 
side.    Time  of  raising,  3  minutes. 
Time  of  flight,  19|  seconds. 


Fired  to  sea. 

Copper  cylinders  of  32,000  pounds 
initial  oompreasion  and  toblea  of 
ld02. 

Front  elevating  band  slipped  for< 
ward  and  had  to  be  driven  back 
after  each  round. 

Before  firing  of  Feb.  26  four  new 
bolts  pat  in  elevating  worm 
bracket  and  a  piece  of  iron  bolted 
down  to  carriage  in  front  of 
bracket  to  prevent  it  slipping 
forward. 


Air  preasnre  before  firing,  33 
pounds,  equals  one  point  of  hy- 
draulic gauge.  Glass  face  over 
gauge  broken  by  blast.  In  recoil- 
ing gun  came  down  nearly  to 
loading  position  and  then  rose 
up  part  way  and  remained. 


Barometer 

Thermoroetor. 
Humidity 


Four  springs  under  the  connecting 
*  *     rinj       '  "■     "  ' 


rod  bearings  of  the  top  carriage 
removed. 

Fired  to  sea. 

Copper  cylinders  of  32,000  pounds 
initial  compression  and  tobies  of 
1802. 

Firing  conducted  by  Lieut.  L.St.  J. 
Grehle,  Second  Artillery,  in  the 
presence  of  the  Ordnance  Board. 
Present :  MiO-  C.  Coinly,  Ord- 
nance Department;  (*apt.  F. 
Heath,  Ordnance  Department. 

Barometer,  30.22;  thermometor,52o ; 
humidity,  71. 

Gun  mounted  on  Gordon  disappear- 
ing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

20  gallons  of  neutral  oil  added  to 
cylinders  before  firing. 

Before  this  firing,  handles  on  wheel 
of  oil  pump  lengthened. 

Enlarged  pistons  m>m  1  inch  to  1 A 
inches.  Put  in  new  val  rea  three- 
fourths  inch  in  diameter  in  place 
of  five-eighths  inch  valves. 

Two  links  to  bracketo  on  frame 
made  and  two  stads  on  counter- 
weighto  made. 

Cut  out  rear  platform  and  put  in 
new  one.  ana  lowered  it  2  feet  5 
inches,  and  eztonded  it  2  feet  4 
inches  to  the  rear. 

A  telltale  for  cylinder,  to  see  how 
much  oil  there  is  incylinder,made 
and  fitted. 
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lieowd  o/finng  mth  lO-inch  B,  L.  Hfle  (tteel),  2io.  1,  WaUrrM 

(Ol]t)«ctofflii&|, 


Date. 


H 


P.M.      , 
May  26  '    14 


No. 
of 
fire. 


Powder. 


1 


Kind.  iWeight. 


Pit^jectile. 


Num-  j 

ber  of  Kind.        •  Weight.  I 

priHm» .  I 


Travel 

I  of  shot 

in  bore. 


Eleva- 


Lbg. 


191 


Lb9.        Ineheg.   I    ° 


DuPont'n  br«»wn 
priAinatic  V. 
U..  lot  7;  den- 
sity, 1.835. 


Cored  Hhot,     509  254.375  I  16   45 

lot  324.       I     enand 


375 


[Ol^ect  of  firing,  exhibition  before  tJi« 


P.M. 

1 

1 
I 

j 

July  13 

15 

192 

Dii  Font's  browii 

250 

*2,6a3 

C'orea  shot, 

570 

254.25     10     0 

prismatic  V.  U., 
lot   7;   density, 

t7 

lot  324. 

5  sand 

i 

1.835. 

575 

[Object  of  firing,  test  of  Gordon 


1 

p.  M. 

1 

1 
1 

July  14  i 

'•i 

193 

Du  Font's  brown 
prismatic  U.U., 
lot  7;   density, 

125 

♦1,340 

t7 

Cored  shot, 
lot  324. 

569 
6  sand 

254.125  ' 

10 

j 

1 

I 

1.835. 

575 

1 
i 

*  Brown. 


t  Black. 
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irsenal,  at  Sand*/  Hook,  JS\  J,,  May  g6  to  Heptember  IS,  1S93» 
Mt  of  carrUse.] 


Pressure  I 
bore. 


CouD- 

t«»r 
recoil. 


Speoisi  remarks  sbont  each  Are, 
such  as  effect  on  piece,  action  of 
breeoh  mechanism,  oonsnmp- 
tioo  of  powder,  Honnd  of  pro- 
jectile in  lli|?ht,  Hcattorins  <»f 
fragments,  etc.,  and  mctroioj;. 
icsfdaU. 


General  remarks. 


Pound»,    \Ft.ln.    FLin. 


Air  preasare  before  firing,  8() 
pounds,  and  dropped  to  03 
pounds  while  waiting  for 
ships  to  get  out  of  range  (this 
in  about  ao  minntes) ;  pressure 
pumped  up  SKain  to  80  pounds 
Just  before  firing.  Air  pres- 
sure after  firing  U6X  reconled ; 
indicator  on  »oe  of  gauge 
blown  ofif.  The  hydraulic  pump 
was  removed  tiefbre  this  llring. 
The  carriage  was  raised  from 
Its  platform  by  two  2-inch 
planks  in  front  and  two  2-inch 
planks  in  rear  of  the  pivot, 
these  planks  being  placed 
between  the  bed  plate  and  the 
platform. 


( Gun  mounted  on  Gonlon  disap- 
pearing carriage. 

Obturating  fHctlon.primert. 

10  gallons  of  oil  added. 

Fired  to  sea. 

Before  firing,  the  piston  rod  was  8 
feet  out  ofcylinder;  after  firing, 
the  piston  rod  was  3 feet  0|  inches 
out  of  cylinder.  The  string  on 
piston  rod  was  1|  inches  fW>ni  Its 
end,  so  that  the  recoil  measured 
on  thepiston  rod  Tfeet  1(%  iuohes ; 
the  counter  recoil  was  3  feet  8 
inches. 

Firing  conducted  by  Llent.  B.  St. 
J.  Greble,  Second  Artillery,  U.  S. 
A.,  In  the  presence  of  the  Ord- 
nance Board.  Present:  Capt.  F. 
Heath,  Oapt.  W.  Crozier. 


lk>ard  of  Ordnance  and  Fortification.] 


r,  39,500 
N.  39,400 


I?      »|     2      2i 


Air  pressure   before  firing,   100  | 
ponnds;  air  pressure  after  firing, 
225  pounds.    Gun  came  to  buf-  ' 
fers,  raised  slightly,  and  there  | 
remained.    The  gun  was  again 
loaded  and  raisea  to  firing  post-  ' 
tion.    Air  pressure,  65  ponnds.  i 
As  the  pump  could  not  be  made 
to  work,  the  charge  of  powder  I 
was  withdrawn  and  the   piece  , 
secured.     Copper  cylinders  of  ■ 
32, 000  ponnds  initial  compression 
and  tobies  of  1802.    The  lips  of 
both  cups  turned  off  and  seat  j 
made  for  split  rings.    Two  split  I 
rings  made  and  used  on  pad  and  ; 
one  split  ring  on  spindle,  these 
modifications  being  similar  to 
those  shown   bv   dniwing   for 
obturator  of  12-uich  rifle  (steel), 
dated  May  0, 1803. 


Gun  mounted  on  Gordon  disap- 
appearing  carriage. 

Obturating  friction  primers.         . 

Fired  to  sea. 

Before  firing,  105  gallons  of  nen 
tral  oil  put  in  cylinders,  filling 
them. 

Firing  conducted  by  Lieut.  E.  St. 
J.  Grsble,  Second  Artillery,  in 
the  presence  of  the  Board  ofOrd- 
nance  and  Fortification.  Pres- 
ent: MiO.  Gen.  J.  M.  Schofield, 
Gen.  H.  L.  Abbot,  Col.  H.  W. 
Clossen.  M%i.  G.  Comly,  Capt. 
C.  C.  MoriiMn,  Mr.  B.  M. 
Cntoheon. 


disappearing  carriage.] 


(NM  1,070  '). 
(U,  12,000    ^* 


f  Before  this  round  the  tin  packing 

in  air  pump  was  removed  and 

the  air  pump  repaired.    It  took  i 

10  men  woraing  three  hours  to  I 

get  the  carriage  ready  to  fire  ' 

after  the  pump  was  repaired. 

About  00  pounds  was  all  the 

pressure  that  conld  be  obtained. 

Copper  cylinders  of  9,000  pounds 

initial  compression  and  tables 

I    of  1800. 


'Gun  mounted  on  Gordon  disap- 
pearing carriage. 

Barometer,  30.12;  thermometer, 
7«0;  humidity.  06. 

Obturating  friction  primers. 

Before  this  firing,  10  gallons  of 
water  and  20  gauonsor  oil  added 
to  cylinders  to  bring  oil  over 
check  valves. 

Fired  to  sea. 

Firing  conducted  bv  Lieut  B.  St. 
J.  (Treble,  Secona  Artillery,  in 
the  presence  of  the  Ordnance 
BoaM.  Present:  Capt.  F. 
Heath,  Ordnance  Department; 
Capt.  W.  Crozier,  Ordnance 
[    Department. 
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Date. 


p.  X. 
Jnly  14  I 


^  S  1  fir*.. 


Becord  of  firing  with  l(Minch  B,  L.  Hfie  {9teel),  So,  1,  WAienli/t 

[Ot(ject  of  &m{ 

Powder.  i  Pinlectlle. 


Kind. 


Nnm-  I  I  in  bore.     ^*^' 

Weight. I  ber  of  |        Kind.  Wei|;bt. 

priimis. 


IA>§. 


IA>».      !    Inekf*. 


Ang.  10      17      194  .  Dii  Pont*s  brown 
iiriBmaticV.  U., 
lot  9;   density, 
,  ,  1.850. 


'  Brown. 


125    *1,320 
f  7 


Cored  Hhot,     670  254.25     10  W 

lot  324.  5  sand 


575 


tBlaak. 
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Artrnwl,  at  Sandy  Hook,  N.  J.,  May  S€  to  S«ptmnUr  IS,  i^90— Continued, 
test  of  carriage.] 


Preaaore 

per  square 

inrh  of 

bore. 


Poundi. 


Conn-     Special  remarks  about  each  flre,  sticb  a«  effect  on  piece,  action  of  breech 
Recoil.  I     ter  mechanism,  consumption  of  powder,  sound  of  projectile  in  flight,  scat- 

'  recoil.  ,      tering  of  ftagmenta,  etc.,  and  metrological  data. 

■  I 


Ft.  In, 


Ft.  In.  ! 


5  K,  16,500 
\f  V.  15.000 


h 


The  gun  was  in  the  firing  position.  The  Can^t  pump  had  been  risged 
to  uamp  both  air  and  iTonid.  It  was  on  the  left  side  of  the  carnage 
ana  just  in  rear  of  plattorm  on  counterweights.  The  connectious  of 
pump  were  so  made  that  the  air  had  to  be  pumped  through  liquid  and 
check  valves  of  air  cylinder.  A  detachment  of  a  nonoomuussioned 
officer  and  12  men  was  used.  The  outer  end  of  pinion  shaft  on  left 
side  of  carriage  was  broken.  The  gun  was  first  lowered  to  the  loading 
position.  Time,  6  minutes  80  seconds ;  6  men  on  raising  gear  on  each 
side.  Bigbt  men  then  manned  the  pump,  which  was  r^ged  to  pump 
liquid.  The  carriage  was  raised  to  the  traversing  position.  Time,  1 
minute  30  seconds.  The  cock  to  pivot  cylinder  was  not  all  the  way 
open,  so  another  trial  was  given ;  SOOpounds  was  kept  on  the  pivot  to 
hold  it  well  up  against  carriage.  Toe  pressure  was  shut  off  fh>m 
gauge.  When  the  pump  was  started  (8  men  working)  the  cocks  to 
pivot  and  pomp  were  opened  wide.  The  pressure  was  800  pounds; 
time  to  raise  carriage  to  traversing  position,  30  seconds.  The  cafriage 
was  then  traversed.  It  was  then  raised  one^elghth  inch  higher;  12 
strokes  of  the  pump  were  necessary ;  time,  fl^  seconds.  Two  men  were 
put  on  each  end  of  the  carriage.  These  4  easily  craversed  it.  Then  2 
men  pushing  at  the  end  of  the  loading  platform  traversed  it  with  dif- 
ficulty. The  gun  was  then  elevated  from  5^  depression  to  20^  eleva- 
tion. Two  men  on  each  elevating  wheel  (4  men  on  muzsle),  the  non- 
commissioned officer  on  Hmall  loading  platform  on  gun.  Time.  1 
minute  15  secduds.  The  ^un  was  depressed  from  20^  elevation  to  5<> 
depression.  Noncommissioned  officer  off  platform,  other  men  same  as 
before.    Time,  1  minute  56  seconds.    The  pump  was  rigged  to  pum^ 


air,  10  men  pumpins  in  reliefs  of  2  up  to  190  pounds;  from  130  to  1^ 
pounds  in  reliefs  of  4,  one-half  minute  shifts.  When  there  is  no  air 
pressure  in  cylinder  the  gauee  reads  5  pounds.  The  gauge  on  pump 
shows  pressure  as  follows.    Pumping  began  at  10 :  [^  a.  m. 


Preesura. 


36  pounds  at 

40  pounds  at 

45  pounds  at 

50  pounds  at 

55  pounds  at 

60  pounds  at 

66  pounds  at 

70  pounds  at 

76  pounds  at 

80  pounds  at 

86  pounds  at 

90  pounds  at 

05  pounds  at 

100  pounds  at 

105  pounds  at 

110  pounds  at 

115  pounds  at 

120  pounds  at 

125po:inds  at 

130  pounds  at — 

136  pounds  at 

140  pounds  at 

145  pounds  at 

150  pounds  at 

Total  time. 


10 

32 

10 

34 

10 

35 

10 

36 

10 

37 

10 

38 

10 

39 

10 

40 

10 

41 

10 

42 

10 

43 

10 

44 

10 

46 

10 

46 

10 

47 

10 

48 

10 

40 

10 

^-61 

10 

+52 

10 

+53 

10 

54 

10 

55 

10 

56 

10 

67 

29 

Bemarks. 


20 
22 
20 

30 
35 
30 
.30 


Strokes  varied  fh>m  120  to  160 
half  strokes  per  minute. 


14D  half  strokes  per  minute. 

166  half  strokes  per  minute. 

168  half  strokes  per  minute. 
148  half  strokes  per  minute. 


0    n  < 


The  detachment  aame  in  number  as  on  the  ninth.  The  gun  in  loading 
position.  Time  to  load,  1  minute  48  seconds.  One-half  charge  (125 
pounds)  tised.  The  gun  was  then  raised  to  firing  position,  6  men 
on  each  side  of  raising  handJee.  Time,  2  minutes  7  seconds.  Air 
pressure  at  start,  134  pounds;  at  firing  position,  47|  pounds.  The 
gun  was  fired  at  10^  elevation.  On  firing,  the  by-paas  valve  and  the 
cocks  to  cylinder  head  were  shut.  Shortly  after  the  shot  struck  the 
water  these  two  cockn  were  opeu  and  the  gauge  read  77|  pounds. 
The  cylinders  before  flrmg  were  filled  to  the  jtroper  height  with  oil, 
about  4  gallons  bMing  added.  Recoil,  4  feet  i  Ineh :  couater  recoil, 
21  inehes. 
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Becard  of  firing  with  lO-inck  B,  L,  rifle  ($ieel)  Xo,  I,  l»«lerrli€f 

(Ol^ect  of  firiBf. 


§  . 
11 

So. 

Date. 

^   t* 

of 

o  g 

fire. 

d  8 

^ 

P.M. 

Aug.  10 

18 

196 

Powder. 


Projectile. 


Kind. 


iWeight. 


Aag.  10 


AnR.  15 


Aag.  16 


19 


Da  Pout's  brown 
prismatic  V.U. 
lot  9;  density, 
1.850. 


196 


20       197 


Da  Pont'e  brown 

}>risniatio  V.U. 
ot  9;  density, 
1.850. 


I 


Da  Font's  brown 
prismatic  V.U.. 
lot  9;  density, 
1.850. 


21      198     Du  Font's  brown 

Iirismatic  V.U., 
ot  9;  density, 
1.850. 


•Brown. 


Xftf. 


125 


125 


Kum> 
ber  of 
prisms. 


'1.820 

t7 


Kind. 


Cored  shot, 
lot  324. 


*l,820     Cored  shot, 
1 7  '      lot  324. 


125 


250 


'1,820 

t7 


Cored  shot, 
lot  824. 


Weight. 


Travel 
of  shot 
in  bore. 


Lbt. 


675 


669 
6MUid  ' 


575 


XleTa- 
tion. 


IndUi. 


254.35     10    00  ' 


254.25     10    00 


570 
5 sand  I 


576 


254.25 


'2.046     Cored  shot,  1569 

1 7         lot  324.  6  iiand 


575 


254.25 


9    45 


9  ao 


«  Black. 
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Ar$emalf  at  Sandy  Book,  N,  J.,  May  86  to  September  IS,  ISSS-^outmned 
testofcarriagB.] 


N,  14,300 
V  14,000 


S  V,  19,450 
>  X,  19,630 


Conn-  !  SpecUl  renmrlcB  about  each  lire,  snch  as  effect  on  pieoe.  action  of  breech 
ter     I     mechaniftni,  connuraption  of  powder,  sound  of  projeotile  in  flight,  acat* 
recoil        tering  of  flragments,  etc.,  ana  metrological  data. 


5     7i    0      1| 


5     7(     0     1| 


e    90 


Orer  60,000 


I 


6      7i 


The  frun  waa  again  loailed  with  half  charge  (125  pounda),  a  gin  being 
ns^  to  load  shot,  and  flred  at  10°  elevation.  Pressure  waa  induced  to 
35  pounds  by  gauge.  It  was  64  pounds  after  firing.  Beooil,  5  feet 
}  inch ;  ooonter  recoil,  2  inches. 


The  gon  waa  again  loailed  with  half  charge  (123  pounds),  a  gin  being 
nsM  to  load  nhot,  and  fired  at  IW>  elevation.  Air  pressure  before  fir^ 
ing,  25  pounds  by  gauge ;  after  firing.  54  pounds.  Becoil,  5  feet  7| 
inches;  counter  recoil.  1|  inches..  The  pressure  was  54  pounds,  and 
left  over  night.    The  pressure  the  next  morning  was  49  pounds. 

'  Before  this  fire  the  pump  was  moved,  mounted  on  skids  laid  across 
the  recoil  rvlinders  just  in  rear  of  the  air  cylinder.  The  connectiona 
were  changed  so  that  the  pump  would  pamp  air  over  the  check  valves 
in  the  air  cylinder.  The  sun  was  flrecf  at  9 :  45  a.  m.,  with  half  charge 
(125  pounds) .  Preasure  beton>  firing.  20  pounds ;  after  firing,  60  pouncb. 
Recoil,  6  feet  I  counter  recoil^  inch.  The  pressure  was  pumped  to 
130  pounda.  No  time  taken.  Ten  men,  working  in  reliefs  of  2  minutes 
15  seconds  shifts,  pumped  from  150  to  ISU  pounds.  Pumping  began 
atl0:26:a0a.m. 


Pressure. 


a   ^ 

155poundsat i  10  i  27  ,  30     175  pounds  at 10     32 

lOUpoundsst i  10  '  28    -30  I   180poandsat ,  10  \  83 

165poundsat 10     30   ....  

noponnasat 10     31    Total  time —  —     6 


i^ 


The  pressure  was  180  pounds,  and  left  so  over  night.  Aug.  16.  at 
9: 30  a.  m.,  the  piston  rod  had  moved  3  inches  to  the  roar.  The  air 
pressure  read  loO  pounds;  the  pressure  was  pumped  back  to  182 
pounds.    No  time  taken. 


[Time  from  182  to  250  pounds.  ] 


Pressure. 


Slog 


'  .9 


182  pounds  at >    0 


100  pounds  at 
200  pounds  at 
210  pounds  at 
220  pounds  at 


38 

15 

30 

30 

41 

15 

43 

15 

45 

....j 

Pressure 


I  4 


i  ,.9 


230  pounds  at '    9  i  47 

240poundsat '    9  I  48 

250  pounds  at 9     50 

For68  pounds.; I  12 


45 
30 


15 


Ten  men.  working  in  5  reliefs  of  2  at  a  time  for  15  seconds  each. 
Strokes  vary  fVom  about  100  to  160  half  strokes  per  minute. 

The  gun  was  then  loaded  with  full  charse  (250  pound h),  and  raised  in  1 
minute  52  seconds,  this  from  tlie  position  the  gun  was  in  at  9 :  30  a.  m. 
to  the  firing  position.  Air  preHSure  ntarted  at250 jiounds,  and  was  at 
102  pounds  when  gun  was  in  firing  position.  Air  let  off  and  pressure 
reduced  to  90  pounds  by  gauge,  after  firing.  Pressure,  245  pounds. 
Recoil,  6  feet  <i  inches.  Counter  recoil,  4|inchofi.  Stead^-lng  link 
on  left  side  broken  ofi".  Ptimp  moved  4|  inches  to  rear  by  jar 
from  discbarge.  Shot  truck  and  Hhot  fell  off  rails  on  loading  plat- 
form. Pressure,  over  60,000  pounds.  The  pump  was  moTod  back  to 
its  original  position  and  fastened  t  >  beams  of  platform  by  4  lag 
screws.    The  beams  of  platform  weie  laiihed  to  cylinders. 
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Jieeord  o/Jirimg  trUk  10-imck  /?.  L.  rifle  i9tttl\  Xu.  i,   ffaUnlkt 

(Oluert  of  flriikg. 


Dtti».      wX       of 
«i     fire. 


Powder. 


PnUedUe. 


Kind. 


Weight,   berof  Kind.  WeiKht. 


Tnrel 
of  shot 


EJeri. 
tioD. 


Lb», 


Ang.  19      22       199     Dn  PoBt*«  bmwn 

firjamatic  V.l'.. 
ot  9:    densitv. 

1.850. 


22.^    ''2,390     Cored  shot     570 
1 7         lot  334.  5 


LU.         In€ha. 

234.25       0    00 
und 

575  ' 


r 


Sept.  12      23      200  .  Da  Pont's  brown  I         250    *2, 687     Cored  shot. 

^■mi^^.%^^^    XT    V  <  It  l„^    QA^ 


firinniatic  V.U.. 
ot  7.  density. 
1.835. 


570 


t7         lot  324.        I     5  sand 

1 575  I 


254.25      20    00  i 


[Ol^ect  of  firing,  ttwt  of 


I 


Sept.  13      24       ^l     Dn  Pont*s  brown  , 
prismatic  V.r., 
lot    2;  density , 
1.840. 


Sept.  13  '    2.'i 


2<t2     DuPonfn  brown 

{irismatic  V.  V ., 
ot  7:  density. 
1.835 


*  Brown. 


250    *2,72r    Cored  shot, 

tf        lot   324, 

I      weighted 

ap     with 

sand. 


'2.084 

t7 


Cored  shot, 
lot  324. 
wefghted 
up  with 
sand. 


575  I. 


575  . 


t  Black. 
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'-s^naly  at  Sandy  Hook,  N,  J.,  May  £6  to  September  IS,  lS9$—Cont\nu»d. 
i»t  of  carriage.] 


I*re«»ure 

>«^r  H<|uare 

inch  of 

bore. 


,  V.  57,100 
*  X,  50.900 


i  Coan-     Special  remarki  abont  each  Are.  snob  a«  effect  on  piece,  action  of  breech 
Becoil.  i     ter     '    .  intx^linnifim,  connomption  of  powder,  aonnd  of  projectile  in  flight,  iwat* 
recoil.        toring  of  f^agmente.  etc.,  and  metrological  data. 


Ft.  In.  !  n.  In. 


6     9 


I  The  gun  wa«  again  loaded  with  225  pounds  of  powder,  and  fired  at  Qo. 
Air  preaanro  before  firing.  70  ponndn;  a/ter  firing,  210  ponnds. 
Pressure,  about  56,000  poundit.  The  spindle  was  broken  off  at  iirst 
thread,  the  two  looking  nuts  and  antifriction  rings  blown  to  the 
rear  and  fell  abont  15  feet  in  rear  of  carriage. 


I 


n 


vj 


S  1).  :{O.80Q  I 
>  M.  37,000 


»*jo 


Air  pressure  beford  firing,  90  pounds:  air  pressure  after  firing, 215 
pounds.    Time  of  flight,  dO}  seconds. 


carriage  for  rapidity.; 


V,  47.200   t 
I),  46,200   s 


G      6i       0    2k 


Barometer.  30.43 ;  thermometer.  71° ;  humidity.  72. 

[Time  consumed  m  flring  10  rounds,  1  noncommissioned  officer  and  15 
men  being  employed.  The  detachment  was  In  the  loading  position, 
the  breechblock  open,  but  loading  tray  in  firing  position.] 


FIB8T  BOUND. 


started  to  load  at 

Shot  rammed  at i  9 

Powder  in i  9 

Gun  at  firing  position I  0 


6      8i       0    li 


Gun  ready  to  fire 

Time  was  taken  at  V>  55'  5",  to  enable  shins  to 
get  out  of  the  field  of  fire,  1  minute  from  9^  55'  5" 
to  90  66' 6" 

Gun  fired  at 


49  I  15 
49  I  45 

52  .... 

53  I  40 
55 


9     56 


Actual 
time  for 
various 
opeta- 
tions. 


...  30 

2  1  15 

1  40 

1  25 


I  I 


Time  consumed  In  firing  first  round '    5    50 

SECOND  ROUND  ' 

t 

25 


10 
10 


started  to  load  at 

G  un  in  flring  position  and  time  taken 

Could  not  fire  on  account  of  shipt<  in  the  way 

Guufiredat I 1  10  I  47  |    3 

Detachment  in  position  to  load j  10  |  47  |  43 

Time  consumed  in  firing  second  round | 4  1  15 

Flange  on  end  of  ninion  shaft  on  left  side  | 
broken,  and  pinion  han  to  be  engaged  each  time  1 
.by  using  hand  spike  for  remaining  rounds.  1 


3  I    35 


40 
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Record  of  fiHng  with  lO-inoh  B.  X.  rijl9  (steel).  No.  1,  R'alerTetfi 

[  Object  of  firii^. 


Date. 


Sept.  13 


203 


Sept  13 


27 


204 


Sept  13 


Sept.  13 


2K       205 


Sept.  1.1 


30 


Sept  13 


Powder.  • 


Nuni' 


IM. 


Du  Pont's  brown 
prismatic  V.U., 
lot  7;  density, 
1.835. 


Du  Pont's  brown 

t>risniaticV.  r., 
ot  7;  density, 
1.835. 


D  J  Pont's  brown 

}>rismaticV.U., 
ot  7;  densitv, 
1.835. 


Du  Pont's  brown 
prismatic  V.  IT., 
lot  7;  density, 
1.835. 


Du  Pont's  brown 

firismaticV.  U., 
ot  2;  density, 
1.840. 


Kind. 


1A>: 


I 


'2.686 
t7 


Cored  shot, 
lot  824, 
weighted 
up  w^ith 
sand. 


250  I  *  2, 685  !  Cored  shot, 


t7 


Du  Pont's  brown 
prismatic  V.  U., 
lot  2;  density, 
1.840. 


245 


245 


240 


240 


•2,630 
t7 


*2,628 
17 


*2,614 
t7 


♦  2. 614 


575 


Tmvel    . 
of  ahot 
in  bore. 


tlfiS.    ' 


Inches. 


lot  324. 
weighted 
up     with 


Cored  shot,  , 
lot  324.  ' 
weighted 
up     with 
sand. 


Cored  shot, 
lot  324, 
weighted 
np  with 
sand. 


Cored  shot, 
lot  324. 
weighted 
up  with 
sand. 


Cored  shot 
1  ot  324. 
weighted 
up  with 
sand. 


4    00 


675 


576 


575 


575 


'  Brovru. 


^  Black. 
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r»enalf  at  Sandy  Hook,  N.  «/.,  May  26  to  September  IS,  189S-<! outinued. 
■t  of  carriage  for  npidlty.] 


ler  wnm  '•  .  ^^^'  '  SpecUl  ranarkft  aboat  e«oh  flre,  snch  an  effect  on  piece,  action  of  breech 

: 1*  ^r      Recoil.      ter  mecbanism,  conaiimption  of  ^wd<*r,  lumnd  of  projectile  In  flight,  scat- 


inch  of 
bopo. 


PoundM.      Ft.  In.    Ft.  In. 


I).  43.000    f  f. 

r,  :j5.ooo  ^  " 


e    6 


6      4 


(erinR  of  Aragnenta,  etc.,  and  metrological  data. 


a 

5 


Actual 
time  for 
rariotis 
opera- 
tions. 


54       0    Ig 


THIRD  BOUND. 


Started  to  load  at 

(run  ready  to  fire  at . . 

Time  taken  at  no  0' 3" 

ofthe  field  of  fire... 

Gun  fired  at 


to  enable  ahips  to  get  out 


11 
11 


2     42 
0       3 


Time  consnmed  In  firing  thinl  round 

FOURTH   ROUND. 

Third  ronnd  fired  at 

Detachment  in  loading  poHitionfor  fourth  round . 

Time  taken  at  IP  16'  58",  to  enable  preMure  plugs  I 

to  be  removed 

-    ;  Resumed  loading 

'h   (inn  in  firing  position , 

Ready  at 

Time  taken  at  11°  36'  48",  to  enable  ships  to  get  ' 
out  of  lino  of  fire 

Gun  fired  at 


14     30  . 


14  '  30 
16     58 


21 


2,      28 


33  ,  12 
36  I  7 
36     48 


2       55 

..I.    41 


I 


Time  consumed  in  firing  fourth  ronnd. 

riJTH   ROUND. 


Fourth  round  fire«l  at 

Detachment  in  loading  position  for  fifth  round . 

(run  in  firing  position 

Gun  fired  at 


j 

Time  consumed  in  firing  fifth  ronnd 

1^  SIXTH  ROUND. 

I  Fifth  round  fired  at 

0    11 J  l>etachment  in  loading  position  for  sixth  round . 

■  j  Gun  in  firing  position 

I  Gun  fired  at 


11 
11 
11 
11 


24;     0    1! 


Time  consnmed  in  firing  nixth  round. 

SEVENTH  BOUND. 


44     23 

T"or 


44  ,  23 

45  I  17 
48  42 
48  I  53 

4  I  30 


48  I  53 
40  i  33 
54  ,  20 
54  I  30 


..  .     54 
3       25 

..I      11 


Sixth  ronnd  fired  at. . . 

Projectile  rammed 

Powder  in 

Block  closed 

Primer  in 

Gun  in  firing  position . 
Fired  at 


Time  consumed  in  firing  seTenth  round. 

EIGHTH  ROT7ND. 


Seventh  ronnd  fired  at. 
Breechblock  opened  — 

Shot  iu 

Powder  in 

Block  closed 

Primer  in 

Ready  ior  firing 

Fired  at 


..  .  40 
4  47 
..  .    10 


5     37 


54  i  30 

56  2  : 

56  40 

57  10 

57  23 

58  52 
50  13 


I 


4  >  43 


Time  consumed  In  firing  eighth  round . 


11 

12  I 
12 
12 
12 
12  ! 
12  ' 


13 

2 
42 
22 
41 
52 
40 

1  ■ 
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Iteoord  of  firing  with  JO^inoh  B.  L.  rifie.  {ateel)y  No.  /,  W^Urtik- 

[Object  of  fimt 


i?i  No. 
Date.    ^      of    I 
'S  S  I  fire.  ' 


^ 


Powder. 


Kind. 


I  1 


Sept  IH  ,    32       209 


Sept  13 


210 


Du  Font's  brown 
prismatic  V.  U., 
lot  2;  density, 
1.840. 


Dtt  Font's  brown 

Erismatlo  V.U., 
»t  2;  density, 
1.840. 


Num- 
Weight,    berof 
prisms. 


Lb* 


Projectile. 


Kind. 


Travel 
of  abot 
in  bore. 


£krfr 


►2,616 

t7 


Cored  abot, 
lot  324, 
weighted 
up  with 
sand. 


240  '*2,616 
t7 


I 


Cored  shot, 
1  ot  324. 
weigh  tea 
up  with 
sand. 


Weight.  I 


Lb».         Inch€». 


576 


Hrowu. 


t  Black. 
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Arsenal,  at  Sandy  Hook,  N.  /.,  May  26  to  September  13,  i^d5— Continued. 
te«t  of  carriage  for  rapidity.  ] 


PreMure 

per  square 

inch  of 

bore. 


Pounds. 


Recoil. 


Ft.  In. 


Coun- 
ter 
recoil. 


Ft  In. 


Special  remarks  about  each  fire,  such  as  effect  on  piece,  action  of  bre€»ch 
mechanism,  consumption  of  powder,  sound  of  projectile  in  flight,  scat- 
tering of  fragments,  etc.,  ana  metrological  data. 


6      24 


.     0      24 


NINTH  ROUND, 


!!•§ 


I  Actual 
I  time  fur 
various 


I  .2      p      opera- 
I  ;5  !  r^       tions. 


Eighth  round  fired  at. 
Breechblock  opened . . . 

Shot  in 

Powder  in 

K^  Block  closed 

Primer  in 

Gun  in  firing  {losition . 
Fired  at 


12 
12  , 
12  I 
12 

i  12  < 
12  i 
12  I 

1  12 


Time  consumed  in  firing  ninth  round. 

TKNTH    HOITNI). 


Air  pressure  before  firing,  80  pounds.  Before 
this  firing  a  new  mushroom  head  was  fitted  to 
breechblock,  one  which  was  taken  from  10-inch 
B.  L.  R.,  No.  6.  After  firing,  the  fi-ont  band  on 
gun  holding  elevating  nrc  had  moved  forward 
three-eighths  of  an  inch.  The  loft  front  pin 
bearing  of  the  counterwoierht  haH  moved  up  out 
of  its  seat  five-sixteenths  of  an.inch.  Rear  liand 
rail  collar  on  gun  moved  to  the  front  one- fourth 
of  an  inch. 

Ninthround  firedat 12 

Breech  block  opened 12 

12 

12 
12 
12 
12 


Shot  in . 

Powder  in 

Block  closed 

Primer  in 

Gun  in  firing  position. 


Time  consume<l  in  firing  tenth  round 

Actual  time  consumed  in  firing  ten  rounds. 


I  ^* 

'  15  1 

16 

16 
I  17 
I  20 


58 


51 


Firing  conducted  bv  Lieut  E.  St  J.  Greble,  Second  Artillery,  IT.  S.  A.. 
iu  the  presence  of  the  Ordnance  Board.  Present:  Mi^j.  C.  Comly,  Ord- 
nance i>epartroent:  Capt.  F.  Heath,  Ordnance  Department;  Capt  W. 
Ciozier,  Ordnance  Department. 
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TEST  OF  BUFFINGTON'CROZIEB  S-INCH  CARRIAGE, 
(2  platM.) 

The  Oednancb  Board,  IT.  S.  A., 
New  Yore  Arsenal, 
GoTEENORS  Island,  New  York  Harbor, 

New  lark  City^  December  29, 1893. 
Sir  :  The  following  report  of  the  test  of  the  Sinch  BuffingtonCrozier 
disappearing  carriage  is  respectfully  submitted: 

description. 

The  carriage  consists  of  the  following  principal  parts,  viz :  The  rotat- 
ing arms,  the  top  carriage,  the  cheek  plates  or  chassis,  the  elevating 
gear,  the  upper  front  roller  path,  the  live  rollers,  the  lower  front  roller 
path,  the  bracket  for  the  rear  traverse  wheels,  the  rear  traverse  wheels, 
the  rear  traverse  circles,  the  traversing  gear,  the  loading  crane. 

The  gun  rests  by  its  trunnions*on  the  upper  ends  of  the  rotating  arms 
in  bearings  bushed  with  bron/e.  The  rotating  arms  are  made  of  cast 
steel.  They  are  pivoted  near  their  middle  points  upon  an  axle  of 
forged  steel,  and  are  connected  beneath  the  gun  by  a  ^-inch  plate 
transom. 

The  axle  rests  in  bearings  bushed  with  bronze,  in  the  top  carriage, 
which  is  formed  with  the  two  hydraulic  cylinders  in  two  pieces  of  cast 
steel  bolted  together.  In  each  cylinder  are  two  throttling  bars  of  steel 
which  pass  through  notches  in  the  pistons.  They  serve  to  regulate  the 
size  of  the  orifices  for  the  flow  of  the  liquid  past  the  pistons,  being  of 
variable  cross  section.  The  hydraulic  cylinders  are  connected  by  a 
pipe  at  their  forward  ends  to  equalize  the  pressure  in  them  duriug 
recoil. 

The  piston  rods,  with  the  pistons  formed  on  them,  are  made  of  forged 
steel  and  are  fastened  by  means  of  nuts  to  projections  on  the  chassis. 
They  are  pierced  throughout  their  length  with  holes  1  inch  in  diameter 
to  permit  the  passage  into  the  cylinders  of  liquid  which  comes  to  their 
forward  ends  through  copper  pipes,  from  a  reservoir  placed  on  the 
chassis.  These  pipes  at  their  point  of  junction  are  provided  with  a 
check  valve,  which  prevents  the  return  of  the  liquid  from  the  cylinder, 
and  with  a  by-pass  valve,  which  when  opened  permits  the  return  flow 
of*  the  liquid  past  the  check  valve.  The  object  of  this  arrangement  is 
to  retain  the  gun  in  a  position  of  recoil  too  high  for  the  pawls  men- 
tioned below  to  catch,  and  so  control  its  return  to  the  firing  position. 

The  top  carriage  runs  upon  rollers  of  forged  steel,  which  are  placed 
in  recesses  in  the  cheek  plates.  The  axles  of  the  rollers  are  of  forged 
steel  and  the  rollers  are  bushed  with  bronze  where  the  axles  pass 
through  them. 
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The  cheek  plates  are  made  of  cast  steel,  and  are  united  by  a  traBBom, 
also  of  cast  steel,  and  by  the  bracket  for  the  rear  traverse  wheek 
They  are  bolted  at  their  forward  ends  to  the  upper  front-roller  path. 
They  have  bolted  to  them  guides  for  the  elevating  racks. 

The  elevating  rods  are  of  forged  steel.  The  journal  bearings  at  their 
upper  and  lower  ends  are  bushed  with  bronze.  The  lower  ends  of  the 
rods  are  attached  to  elevating  racks  of  forged  steel.  The  elevating 
hand  wheels  are  of  wrought  iron.  They  are  mounted  on  a  throng 
shaft,  upon  which  are  pinions  of  bronze  gearing  into  spur  wheels  of 
cast  steel,  on  the  shaft  with  which  are  pinions  of  bronze  gearing  into 
the  elevating  racks. 

The  upper  and  lower  front  roller  paths  are  of  cast  steel.  Their  inner 
parts  form  the  pivot  or  pintle,  which  has  a  spiral  groove  cut  in  one  of 
the  surfaces  to  facilitate  lubrication.  The  lower  one  is  fastened  to  the 
platform  with  eighteen  If-inch  holding-down  bolts. 

GDhe  conical  rollers  are  of  forged  steel.  The  counterweight  is  of  cast 
iron  and  weighs  37,000  pounds.  It  is  suspended  by  two  rods  from  a 
shaft  joining  the  lower  ends  of  the  rotating  arms.  The  shaft  from 
which  the  counterweight  hangs  is  of  forged  steel.  It  passes  through 
the  lower  ends  of  the  rotating  arms  and  into  two  sliding  pieces  forming 
a  crosshead,  the  holes  in  the  rotating  arms  being  bushed  with  bronze. 
It  is  pinned  to  the  pieces  with  which  it  forms  the  crosshead.  The 
crosshead  pieces  are  of  cast  steel  and  are  lined  on  their  principal  bear- 
ing surfaces  with  bronze  strips.  They  are  given  additional  support 
when  in  their  lowest  position  by  bronze  fitting  pieces  bolted  to  ribs  of 
the  chassis.  The  crosshead  guides  are  formed  on  the  inner  sides  of 
the  chassis.  A  vertical  ratchet  is  formed  on  one  face  of  each  cross- 
head  piece  to  be  caught  by  a  pawl  on  the  cheek  plate  and  hold  up  the 
counterpoise.  This  pawl  is  mounted  upon  a  short  crank  actuat^  by 
a  long  lever  at  the  side  of  the  carriage,  which  arrangement  is  used  for 
lowering  the  piece  should  the  recoil  not  be  quite  sufficient. 

The  rear  traverse  wheels  and  their  brackets  are  of  ca«t  steel.  The 
axis  of  the  wheels  rest  in  roller  bearings.  The  teeth  of  all  gears  and 
racks  in  the  elevating  and  traversing  gear  are  machine  finished. 

The  traversing  chain  lies  around  the  rear  traverse  circle  and  is  fas- 
tened to  the  parapet.  It  is  provided  with  an  arrangement  for  taking 
up  the  slack.  The  rear  traverse  circle  is  of  cast  steel.  It  is  cast  in  seg- 
ments and  fastened  to  the  platform  by  1^-inch  holding-down  bolts. 

The  action  of  the  carriage  is  as  follows:  Upon  firing  the  piece  the 
central  pivot  of  the  rotating  beam  moves  horizontally  to  the  rear,  carry- 
ing the  top  carriage  with  it;  the  lower  end  moves  vertically  upward, 
being  constrained  by  the  crosshead  guides,  the  gun  moves  downward 
and  to  the  rear  in  the  arc  of  an  ellipse.  The  energy  of  recoil  is  absorbed 
partly  by  raising  the  counterweight  and  partly  by  the  resistance  of  the 
hydraulic  cylinders.  After  loading,  the  pawls  are  tripped  and  the 
greater  moment  of  the  counterpoise  enables  it  to  raise  the  piece  into  bat 
tery.  The  latter  can  be  stopped  and  held  in  any  position  by  closing 
the  by-pass  valve. 

The  reservoir  supplies  liquid  to  fill  the  vacuum  which  would  other- 
wise be  left  in  the  hydraulic  cylinders  by  the  withdrawal  of  the  piston 
rods  upon  recoil,  thus  preventing  air  from  leaking  in. 

The  piece  is  hauled  down  into  the  loading  position  by  hand,  for  drill 
or  cleaning,  by  blocks  and  falls  attached  to  the  upper  ends  of  the  rotat- 
ing arms  and  to  lugs  on  the  cheek  plates. 

Three  falcrum  pins  are  inserted  in  each  chassis  near  the  forward  end 
of  the  top  carriage  to  serve  as  points  of  support  for  pinching  levers  held 
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verticaUy  and  engaging  in  ratchets  bolted  to  the  under  sides  of  the  top  ' 
carriage  clips,  for  heaving  the  top  carnage  forward  In  case  it  should 
not  return  to  the  firing  position. 

A  spring  prevents  the  loading  crane  from  swingingto  a  position  tinder 
the  breech  of  the  gun  where  it  might  be  struck  by  the  latter  upon  recolL 

For  hauling  the  gun  down  by  hand  without  firijig,  two  triple  blocks 
are  used  and  a  luff  tackle  of  two  double  blocks,  4,000  pounds  of  lead' 
pigs  being  removed  from  the  counterweight. 

The  following  programme  was  adopted  for  the  test: 

(1)  As  manv  ronnda  as  may  be  necessary  to  be  fired  with  Tarying  charges  and  at 
any  time  during  the  test,  for  makine  adjustments,  etc. 

(2)  The  time  for  traveising,  with  the  gnn  up,  tli^ongh  as  many  degrees  as  are  per- 
mitted by  the  proof  platform  and  the  number  of  men  neoessary  to  be  noted. 

(3)  The  time  for  passing  from  elevation — 5  degrees  to  4-15  degrees  and  the 
reverse,  with  the  gun  up.  and  the  number  of  men  necessary  to  be  noted. 

(4)  The  time  for  bringing  from  the  firing  to  the  loading  position  by  hand  and  the 
number  of  men  necessary  to  be  noted. 

(fi)  The  time  for  traversing,  etc.,  as  in  No.  2,  with  the  gnn  down,  to  be  noted. 

(6)  The  time  for  elevating,  etc.,  as  in  No.  3^  with  the  gun  down,  to  be  noted. 

(7)  The  time  for  loading  and  the  number  of  men  necessary  to  be  noted. 

(8)  The  time  for  raising  from  the  loading  to  the  firing  position  and  the  number  of 
men  neoessary  to  be  not^. 

(9)  Five  rounds  to  be  fired  with  charffes  to  be  determined  by  the  board,  dozing 
which  the  foUo  wing  points  will  be  notea: 

(a)  The  recoil  of  the  top  carriage  for  each  charge. 

(b)  The  counter  recoil  of  the  top  carriage,  if  any,  for  each  charge. 

(o)  The  distance  of  the  trunnions  from  the  loadinc  position  for  each  charge. 

id)  The  time  required  for  brinnne  f^om  the  recoil  to  the  loading  position  and  the 
number  of  men  necessary  for  eacm  oharge. 

QO)  One  round  with  full  charge  to  be  fired  at  each  of  the  elevations  —5  degrees, 
0  degrees,  -f  6  degrees,  -f  10  degrees,  and  -(- 15  degrees. 

(11)  Ten  zounds  with  ftall  charges  to  be  fired  as  rapidly  as  possible  and  the  time 
noted. 

The  carriage  was  assembled,  and  8-lnch  B.  L.  rifle,  Watertliet 
Arsenal  No.  1,  was  mounted  upon  it. 

One  round  was  fired  with  each  of  the  charges  25,  50,  75,  85, 100, 115, 
and  123  pounds.  As  the  gun  with  the  last  mentioned  charge  did  not 
recoil  far  enough  for  pawls  to  catch  and  hold  it  in  the  loading  position, 
the  oounterweight  was  in  the  following  7  rounds  successively  reduced, 
by  the  removal  of  lead  pigs,  to  the  following:  36,700,  36,200,  35,500, 
35,000,  34,500,  34,000,  33,000  pounds,  each  round  bdng  with  the  ftdl 
charge  of  125  pounds.  As  the  recoil  was  still  insufiQcient  forthe  pawls  to 
catch,  the  throttling  bars  were  then  removed  and  their  curves  deepened 
so  as  to  increase  the  areas  of  the  orifices  for  the  flow  of  the  liquid  by 
10  i>er  cent,  and  the  counterweight  increased  to  its  original  weight  of 
37,000  pounds. 

Firing  was  recommenced  with  the  charge  of  75  pounds,  with  which 
the  pawls  still  failed  to  catch,  but  at  the  next  round,  which  was  with 
fiill  charge,  they  caught  upon  the  ninth  tooth  of  their  racks,  leaving 
the  gun  11^  inches  from  the  recoil  buffers,  there  being  17  teeth  of  1^-inch 
pitch  in  each  rack.  In  the  two  following  rounds  the  counterweight 
was  snccessively  reduced  to  36,500  and  36,000  pounds,  the  pawls  in  each 
case  catching  on  the  eleventh  tooth  of  the  racks.  Two  rounds  were  then 
fired  with  charges,  respectively,  of  100  and  90  pounds  to  ascertain  the 
effect  of  reduc^  charges.  With  100  pounds  me  pawls  caught  on  the 
sixth  tooth,  and  with  90  pounds  on  the  third  tooth,  of  the  racks. 

The  pistons  were  then  removed  from  the  hydraulic  cylinders  and  the 
bottom  surfaces  of  the  slots  for  the  throttling  bars  were  beveled  in  each 
direction  0.015  inch,  so  as  to  facilitate  the  flow  of  the  liquid,  and  the 
counterweight  increased  again  to  37,000  pounds.    A  round  was  then 
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flred  with  lOO-ponnd  charge,  when  the  pawls  caught  on  the  sixth  tooth 
of  the  racks ;  the  charge  was  increased  to  125  pounds,  when  they  caught 
on  the  tenth  tooth.  The  counterweight  was  then  reduced  successively 
to  36,500  and  36,000  pounds,  the  pawls  catching  on  the  twelfth  and 
thirteenth  tooth,  respectively. 

The  pistons  were  then  again  removed,  the  slots  deepened  0.015  inch, 
and  their  bottom  surfaces  beveled  0.02  inch.  The  pawls  then  with  100 
pounds  charge  and  37,000  pounds  counterweight  caught  on  the  sixth 
tooth  of  the  racks;  with  full  charge  and  36,500  pounds  counterweight 
they  caught  on  the  fourteenth  tooth. 

The  pistons  were  again  removed,  the  slots  deepened  0.02  inch  and 
beveled  0.02  inch,  when  with  100  pounds  charge  and  37,000  pounds  coun- 
terweight the  pawls  caught  on  the  sixth  tooth  of  the  racks,  and  with 
fhU  charge,  with  36,700  pounds  counterweight,  in  the  sixteenth  tooth, 
which  was  satisfactory,  and  no  further  alterations  for  the  purpose  of 
increasing  recoil  was  made. 

To  ascertain  the  effects  of  reduced  charges,  a  round  was  then  fired 
with  80  pounds  of  powder  and  37,000  pounds  counterweight.  The 
pawls  caught  on  the  second  tooth  of  the  racks.  The  charge  was  then 
reduced  to  65  pounds  and  the  counterweight  to  34,000  pounds,  when  the 
pawls  caught  on  the  first  tooth  of  the  rack,  on  the  right-hand  side  only. 
As  a  reduction  of  the  counterweight  below  33,000  pounds  will  not  leave 
it  with  sufficient  moment  to  raise  the  piece  far  enough  for  the  pinching 
levers,  for  heaving  it  forward  into  the  firing  position,  to  be  engaged,  no 
fhrther  reduction  of  charge  and  counterweight  is  permissible. 

The  adjustment  being  complete,  one  round  was  then  fired  with  full 
charge  at  each  of  the  elevations  14<^,  5°,  0°,  and  —  5°,  all  the  preceding 
firing  being  at  elevation  about  11°.  At  14P  the  pawls  caught  on  the 
sixteenth  tooth  of  the  racks,  at  the  other  elevation  on  the  seventeenth 
or  last  tooth,  the  rotating  arms  gently  touching  the  recoil  buffers  and 
the  piece  running  clear  up  into  the  firing  position,  upon  tripping  the 
pawls.  Before  the  round  at  0°  200  pounds  were  added  to  the  counter- 
weight, and  before  the  round  at — 5°  100  pounds  additional,  making  it 
37^300  pounds  without  producing  any  apparent  effect. 

During  the  course  of  the  preceding  fire  the  following  observations 
were  made: 

Time  of  traversing  through  an  angle  of  54^,  with  the  gun  in  the  firing  poAl-     '     " 

tion  and  two  men.  at  the  cranks  .  l 1    13i 

Time  for  passing  from  elevation  — 5*^  to  + 14^  with  the  gun  in  the  firing  posi- 
tion and  two  men  on  the  elevating  wheels 0    13f 

From-f-14o  to— 5^  withfourmen 0    20 

Time  of  bringing  from  the  firing  to  the  loading  position  by  hand  with  12  men, 
12  minutes  29  seconds,  and  for  replacing  pigs  removed  from  the  counter- 
weight for  this  operation  6  minutes  46  seconds,  making  a  totad  of 19    15 

Time  for  traversing  through  an  angle  of  54<^  with  the  gun  in  the  loading 

position  and  four  men  at  the  crankis 1    14i 

Time  for  passing  from  elevation  — 5"^  to  -f  14^  with  the  gun  in  the  loading 

position  and  two  men  at  the  elevating  wheels 0    8f 

From  +14^  to— 5^  with  four  men 0    18 

Time  for  loading  (from  rapidity  test)  about 0    68 

Time  for  raising  from  the  loading  to  the  firing  position  with  two  men  to  trip 
the  pawls 0     4 

The  difference  in  time  for  elevating  and  depressing  is  due  to  the 
weight  of  the  elevating  rods. 

As  the  piece  could  be  loaded  at  any  position  at  which  the  pawls 
would  catch,  no  time  was  required  for  bringing  from  the  recoil  to  the 
loading  position.  The  by-pass  valve  for  retaining  the  piece  in  a  xwsi- 
tion  of  recoil  was  not  used,  as  it  was  unnecessary  and  it  was  considered 
safer  to  have  it  inoperative  by  fastening  it  permanently  open.    If  the 
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pawls  shonid  be  tripped  with  this  valve  inadvertently  closed,  the  pres- 
sure produced  would  burst  the  pipe  connections. 

From  the  becrinning  of  the  test  no  breakage  or  other  accident  of  any 
description. occurred^  but  in  addition  to  those  affecting  the  throttling 
orifices,  previously  noted,  the  following  slight  changes  were  made  for 

the  purpose  of  increasing  the  facility  of  maneuvering. 

^^  ( 

(1)  Tbe  handles  at  the  sides  of  the  carriage  for  raising  the  counterweight  were 
lengthened  and  bent  slightly  on t ward. 

(2)  Forty  pigs  of  lead  of  about  100  pounds  each,  with  iron  ring  handles  attached, 
were  substituted  for  an  equal  weight  of  the  cast-iron  counterweight. 

(3)  A  thick  rubber  ring  was  put  at  the  forward  end  of  each  piston  rod  as  a  coun- 
ter recoil  buffer. 

(4)  A  brass  pointer  was  fastened  so  as  to  indicate  the  elevation  of  the  piece  upon 
the  left  hand  exterior  gear  of  the  elevatine  mechanism. 

(5)  Wire  screens  were  put  in  the  curved  pipes,  screwed  into  the  air  holes  of  the 
reservoir  for  the  purpose  of  checking  the  projection  of  oil  from  these  pipes  when  the 
piece  returned  to  the  firing  position.    Thejr  were  only  partiaUy  efficient. 

(6)  The  loading  crane  was  shortened  9  inches  to  bring  the  projectile  nearer  the 
breech  of  the  gun. 

(7)  The  lugs  on  the  inner  sides  of  the  chassis  were  lowered  about  2  feet  for  con- 
venience of  attaching  the  hauling-down  blocks. 

(8)  A  heavy  screw  eye  was  adaed  as  a  fulcrum  for  tripping  each  pawl,  nearer  the 
pawl  and  lower  down  than  the  one  provided  with  the  carriage. 

(9)  An  additional  air  hole  was  druled  at  the  firont  end  of  each  hydraulic  cylinder 
to  prevent  the  formation  of  an  air  cushion. 

(10)  A  2-inch  rope  was  substituted  for  the  loading  chain  and  guides  provided  to 
prevent  its  slipping  off  the  pulleys. 

For  convenience  m  haulinff  the  gun  down  while  making  adjustments  a  steam  cap- 
stan was  substituted  for  the  luff  tackle. 

As  a  final  test  the  gun  was  fired  ten  rounds  for  rapidity,  two  rounds 
being  first  fired  for  the  purpose  of  thoroughly  liquifying  the  oil  in  the 
hydraulic  cylinders,  which  had  become  somewhat  thickened  by  the  low 
temperature.  The  ten  rounds  were  fired  without  mishap  of  any  kind 
in  twelve  minutes  and  twenty-one  seconds,  the  pawls  catching  each 
time  on  the  sixteenth  notch,  and  the  piece,  upon  tripping  them,  retum- 
ingentirely  to  the  firing  position.  The  gun  detachment  consisted  of  one 
noncommissioned  officer  and  nine  men.  The  time  might  have  been  some- 
what reduced  if  the  detachment  had  not  been  required  to  take  cover 
at  each  round. 

CONCLUSIONS. 

(1)  With  full  charge  and  37,000  pounds  counterweight  the  piece 
recoils  to  the  lowest  position  and  returns  fully  to  the  firing  position. 

(2)  Eighty  pounds  is  the  least  charge  with  which  the  piece  with 
37,000  pounds  counterweight  recoils  si&ciently  far  for  the  pawl^to 
catch. 

(3)  With  the  counterweight  reduced  to  33,600  pounds  the  charge 
may  be  reduced  to  65  pounds  and  insure  the  catching  of  the  paw&, 
the  piece  not  returning  fully  to  the  firing  position  and  having  to  be 
heaved  forward  by  the  pinching  bars  at  an  expense  of  about  twenty 
seconds  time.  As  reduced  charges  are  only  used  in  practice  firing, 
this  time  is  not  important.  For  lighter  charges  additional  tiilcrum 
pins  would  have  to  be  provided. 

(4)  The  piece  can  be  loaded  at  any  position  at  which  the  pawls 
engage. 

(5)  It  is  considered  by  the  board  that  the  test  of  this  carriage  has 
demonstrated  that  it  possesses  in  a  marked  degree  the  properties  which 
should  pertain  to  a  disappearing  carriage  for  high-power  guns. 

It  is  simple  in  construction,  so  that  its  parts  and  their  purposes  are 
easily  understood. 


Digitized  by 


Google 


294  APPENDIX  38. 

LoadiDg  ^Dul  maneuvering  are  effected  by  operations  wbich  are  aeoooi- 
plished  by  hand  with  ease,  certainty,  and  great  rapidity,  and  these 
operations  aimnlate  very  closely  those  requirod  witii  the  barbette  car- 
riages already  adopted  by  the  Department. 

'Sq  yalves  or  pomps  of  any  kind  are  required,  a  featnre  regarded  by 
the  board  as  very  desirable,  as  it  insures  certainty  that  the  carriage 
will  at  all  times  be  in  propeor  working  order  and  ready  for  action* 

The  fact  that  the  entire  test  of  the  carriage,  involving  the  firing  of 
47  rouods,  was  conducted  without  the  breaking  of  a  part  or  the  bending 
of  a  bolt,  indicates  great  care  and  skill  on  the  part  of  the  designer  in 
proportioning  its  parts  and  adjusting  them  to  the  Work  which  they  were 
intended  to  perform. 

While  the  carriage  as  it  stands  is  considered  by  the  board  in  all 
respects  fit  for  use  in  the  service,  it  might  be  modified  to  advantage  by 
adding  a  more  efficient  counter-recoil  buffer,  and  by  increasiner  the 
fi^ilities  for  hauling  down  by  hand,  and  the  depths  of  the  w^  for 
counterweight  might  be  diminished  by  using  leaid  instead  of  iron  for 
tiie  connterweight. 

Firing  record  and  photographs  showing  the  piece  in  the  loading  and 
firing  position  are  inclosed. 

It  is  understood  that  the  Department  is  already  in  possesaioii  of  ftill 
drawings. 

Olipton  Oomly, 
ifo^r,  Ordnance  Bepartmenty  U.  8.  Army^  Preaiaent. 

Captain^  Ordnance  Department^  U.  8.  Army. 
The  Ohubp  op  Osdnangs,  U.  8.  Army, 

Washington^  D.  C. 
Note. — ^By  authority  of  the  Ohief  of  Ordnance  Oapt.  Orozier  was,  at 
his  own  request,  relieved  firom  duty  with  the  board  in  rendering  the 
above  report. 

(32-'94) 
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Beoord  of  firing  with  8-inoh  B,  X.  Hfle  (sUel),  No.  1  ifpe,  Watervlisi  Jnemd, 

[Ol^ect  of  firing,  ted  oi  BixffiagUB- 


Date. 


J^g 


No. 
of 
fire. 


Nov.  14 


Not.  14 


Nov.  14 


Nov.  15 


Nov.  16 


Nov.  15 


Nov.  16 


Nov.  15 


Nov.  16 


Nov.  15 


Nov.  15 


Nov.  15 


252 


253 


254 


255 


256 


267 


258 


0»l    260 


261 


11 


12 


262 


Powder. 


Kind. 


^•«8"-  pri™ 


PoundM. 
25 


50 


100 


116 


123 


63 


125' 

64 
63 


125 


63 


125 


125 


•264 

t7 


t7 


•792 

17 


423 
470—7 


529 
524—7 


585 

629—7 


647 
651-7 


679 
661—7 


658 
660-7 


667 
662—7 


657 
661-7 


Projeotile. 


Kind.    Weiglit. 


•Brown. 


Poundt. 
300 


297 


297 


298 


208 


296 


296 


296 


295 


297 


295 


Travel 
ofehot 
in  bore. 


Inoku. 
202.90 


202.90 


202.90 


202.80 


202.80 


202.90 


202.90 


202.90 


202.90 


202.80 


202.90 


202.90 


Eleva- 
tion. 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


PreMnre 

pereaoare 

inch  of 


PotoidM.     Ft.  In. 
{    G.  3,000    S        *  * 


BeemL 


J   F,  9, 

1  o.».' 


F.  9,000 


Not  taken. 


Not  taken. 

5  F.  so.goo 

}  a.  31,600 

5  F,  32,060 
\  G,  81,964 

J  F.  32,123 
i  G,  82,092 


4     0 


h  ' 


F,  32,292 

G,  32,543 


F,  42,000 

G,  40,880 


F,  83.580 


5  F,83, 
f  G,  83, 


F.84,880> 
G,  34,780 


F.  34,600 

G,  84,480 


4      S 


>   Not 
^takflB.' 


4      5 


t  Black. 
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at  Stmdy  Book  Pnwing  Ground,  Nwember  14  to  December  14, 189S, 
Cnwier  diaappaarlng  oarriage.] 


Conn- 
ter 

recoiL 


Ft.  In. 


2      10 


S       2| 


2       H 


2       8 


2       2 


Wind, 
strength 

anddl. 
rection. 


Special  remarka  about  each  Are,  such  as 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  prcijeotile  in  Hight,  scattering  of 
fragments,  etc. 


Loaded  at  10|o  elevation,  easily,  by  3  men. 
Arms,7inchMflnombufl*eni.  Nocoan- 
ter  recoil  in  this  round.  Uncom- 
pressed copper  cylinders  and  tables 
of  1880. 


Arms,  13|  inches  fhmi  bnfferfi  when 
loaded.  Loaded  at  13°  47',  4  men  on 
rammer.  Gun  did  not  raise  quite  to 
firing  position.  Copper  cylinders  of 
9,000  poonds  initial  compression  and 
tables  of  1880. 


Arms,  9|  inches  from  buffers  when  load- 
ed. Loaded  at  ll^  elevation.  Gun 
came  up  within  4^  inches  of  ilring 
position.  Gun  ret  oiled  and  then  came 
Back  within  8  iivL:hes  of  buffers. 


Distance  of  gun  from  firing  position 
after  raising,  not  noted. 

Gnn  in  raising  came  within  21  inches  of 
buffers.  Copper  cylinders  of  24,000 
pounds  initial  compression  and 
tables  of  1880. 

Gun  in  raising  came  within  8  inches  of 
buffers.  Copper  cylinders  of  24,000 
pounds  initial  compression  and  tables 
of.l880. 

Gnn  in  raLsingoame  within  19^  inches 
of  buffers.  Three  lead  pigs  removed 
before  this  round  before  raising. 
Coontarweight,  36,700  pounds. 

Gun  in  raising  came  within  6|  inches 
of  buffers. 


Gun  loaded  7|  inches  from  buffers. 
Five  lead  pigs  removed  before  raising. 
Counterweight,  36,200  pounds.  Gun 
in  raising  came  within  8  inches  of 
buffers. 

Seven  lead  pigs  removed  before  this 
round.  Counterweight, 35,600  pounds. 
Leakage  of  oil  at  stuffing  boxes  of 
both  cylinders.  Stufling  boxes  tight- 
ened. Distance  of  gun  from  firing 
position  after  raising,  not  noted. 

Five  lead  pigs  removed  before  this 
round  berore  raising.  Counterweight, 
36,000  pounds.  Gun  loaded  6  inches 
from  buffers.  Gnn  in  raising  came 
within  22  inches  of  buffers. 

500  pounds  removed  from  counter- 
weight, leaving  34,500  pounds.  Gun 
loa&d  6  inches  from  onffen.  Gun 
in  raising  came  within  23|  ihches  of 
buffers. 


General  remarks. 


Gnn  mounted  on  Buffington-Crosier  dis- 


appearing carriage. 
ObturaUngft-    • 


Mction  primers. 
Fired  to  sea. 
Counterweight,  37,000  pounds. 
The  arms  of  crane  for  hoisting  the  nro- 
Jectlle  are  slightly  too  long  to  allow 

Cjectile  to  swing  close  enough  to 
ech  to  be  rammed  easily. 

In  the  first  round  fired  on  carriage  the 
gun  did  not  raise  quite  to  firing  posi* 
tion,  and  was  embarred  to  that  posi- 
tion by  hand.  In  every  case  noted 
where  gun  did  not  raise  to  firing  posi- 
tion the  gun  was  embarred  to  that  pos- 
ition by  nand. 

In  rounds  2  and  3  of  carriage  there  was 
some  counter  recoil,  which  prevented 
the  recoil  from  being  measured.  A 
marker  for  indicating  recoil  was  put 
on  before  next  firing.  Before  this  fir- 
ing the  handles  for  raising  counter- 
weight were  lengthened  by  forging 
pieces  of  pipe  to  their  ends,  and  were 
bent  outward  slightly  to  enable  men 
to  work  more  easUy. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present :  MflJ.  C.  Comly ,  Ordnance  De- 
partment; Oapt.  F.  Heath.  Ordnance 
Department;  Capt.  W.  Crosier,  Ord- 
nance Department. 


Gnn  monnted  on  Btiifington'Crbiier  dis- 
appearing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

Copper  cylinders  of  82,000  pounds  ini- 
tial compression  and  tables  of  1892. 

The  carriage  as  built  was  not  provided 
with  couiiter-recoil  buffers.  To  pre- 
vent shock  in  raising  to  firing  posi- 
tion,a  rubber  buffer.encirclingpiston, 
was  put  on  in  front. 

A  brass  index  was  also  put  on  over 
elevating  sear  wheel,  to  indicate  ele- 
vation or  expression  of  a^un. 

The  counterweight  consints  of  33,000 
pounds  cast  weishts  and  4,000  pounds 
of  lead  in  pigs  of  100  pounds  each. 

In  cases  when  the  gnn  did  not  recoil 
suiflciently  far  to  allow  the  pawls  to 
engage  in  the  racks  in  front,  the  gnn 
was  pulled  down  to  the  loading  ixwi- 
tjon  by  the  steam  capstan. 

The  gun  was  generally  pulled  down  so 
that  the  pawl  ensaged  in  the  tenth 
or  eleventh  notch  in  the  rack. 
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Record  of  firing  vnth  f-iueh  B.  L.  ri/U  (9Uni),  No.  X  l^fie,  Wat^nUet  Armal, 

[Ol^ect  of  firing,  test  of  BnffingtoD* 


Date. 

4 

Not.  16 

13 

KoT.  16 

14 

Kov.  22 

16 

Nov.  22 

16 

Nov.  22 

17 

Nov.  22 

18 

Nov.  22 

19 

No(V.  22 

20 

Nov.  28 

21 

Nov.  28 

22 

No. 

of 

Are. 


264 


266  ! 


266 


Powdor. 


Kind. 


267  I 


270 


271 


272 


273 


1 


Weight 


PoKnds, 


125 


125 


75 


63 
«2 


126 


125 


126 


88 


100 


No,  of 
prisms. 


657 
662-7 


667 
662-7 


397-7 
894 


658-7 


669 


667 
661-7 


661 


63     661—7 
27     287 


90  I 


87     392 
63  I  662-7 


100  i 


62  >  657 

63  I  663-7 


125  I 


Prqjectile. 


Kind. 


1      r 


Weight. 


Pound*. 
298 


296 


296 


296 


297 


296 


297 


Travel 
of  shot 
inhore. 


Inches. 
202.90 

202.90 

202.90 
202.90 
202.90 


202.90 


202.90 


202.90 


202.90 


202.90 


Bleva. 
tion. 


10    00 


10    00   J  ^'  *^** 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


10    00 


Pressnre. 

per  son  are 

inch  of 

bore. 


ReonL 


F&tmdt. 


F,9&J&B0 


$  F»I5,( 
i  a,  35,( 


N,  18,060 


H,  36,080 


N,  88,080 


Ft  In. 


4     7 


u  ^ 


4      & 


4      9} 


4    m 


M,  32.846 


Less  than 
32,000. 


34,000. 


F,  84,700 


F,  38,046 


4      10 


4     9 


4     S' 


4     9 


4    10 
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ai  i$4My  ^Jf  Br^ffine  grmmdf  UTo^^her  14  to  D^eei^her  14,  i^95— Continued. 


Goiia- 
ter 

reooiL 


Wind, 
leotton. 


Special  romarks  about  each  fire,  tadh  as 
effeot  on  piece,  aotton  of  breeeh  meob- 
anism,  consumption  of  powder,  soand 
of  projectile  In  fli^t,  acattering  of 
fragmenta,  etc. 


General  remark!. 


A.  Jfi. 
2      7 


1      1 


4      4 


S 


I! 


r53 


iOO  poonda   nmo^red   from   oonnter- 

'  weight,  leaving  84,000  POi|ndB.    Onn 

loaded  6  incbea  from  Daffera.    Gnn 

came  wltbln  28|  inchea  of  buffers  in 

raising. 


[,000  poonda  removed  tnm  connter- 
weicht,  leayln^33,000  pounds.  Gun 
loaoed  0  inches  nom  buffers.  Gon  in 
raising  came  within  20|  inchea  of 
boffers. 


Connterif eight,  87,000  pounds.  Gun 
loaded  at  0  inchea  fhvn  "bul^rs. 
Copper  cylinders  of  18,000  pouniLi  ini- 
tial oompression  and  tablea  of  1890. 

Gun  loaded  at  6  inches  from  bnS^Brs. 
Time  to  raise  from  loadi^kg  to  firtng 
position,  4  seconds.  Gun  in  recoiH 
Ing  came  within  ll^  Inches  ef  bnflin« ; 
caught  on  ninth  tooth  in  rac^. 

Five  lead  pigs  removed  beflne  this 
round  aaa  cpefore  raising.  Counter- 
weight,  30,500  pounds.  Gun  in  rais- 
ing came  within  2i  inches  of  buf- 
fers, having  started  from  ninth  tooth 
In  rack.  Gun  in  recoiling  came  with- 
in 8^  inchea  of  buffers :  caught  in 
eleventih  tooth  of  rack,  and  heaved 
down  by  levers  to   the   fourteenth 


Five  more  lead  nigs  removed  before 
this  round.  Counterweight,  80,000 
pounds.  Gun  in  raising  came  within 
one-half  inch  of  buffers.  .Time  of  re- 
coiling, 1  second.  Gun  in  recoiling 
came  within  8|  Inches  of  buffers: 
caught  in  eleventh  toow;  heaved 
down  by  levers  to  the  fourteenth  tooth. 

Gun  in  raising  oame  within  2  inches 
of  buffers.  Timeof  raising,  6seconds. 
Xlme  of  traverains  carriage  from 
right  to  left;  gun  down  (4  men),  1 
minute  14|  seconds.  Average,  72  turns 
a  minute.  The  gun  waa  traversed 
through  54°;  caught  on  sixth  tooth,18| 
iscliBa  from  bufwrs* 

Gun  in  raising  came  within  2|  inches 
of  buflbrs.  Gun  in  recoiling  caught 
in  third  tooth  of  rack. 


Counterweight,  88,500  pounda.  Gnn  0 
inches  frtim  buffers  when  loaded. 
Gnn  in  raising  came  within  three- 
fourths  inch  of  nuflbrs.  Five  hundred 
pounds  added  to  counterweight  before 
firing,  making  it  37,000  pounda.  Gun 
in  recoiling  caught  in  sixth  tooth, 
16  inchiM  from  buflfers. 

Gun  loaded  16  Inches  from  bufibrs. 
Gun  came  clear  up  into  battery. 
Gun  in  recoiling  caught  in  tenth 
tooth,  11  laohea  from  buffers. 


'Copper  cylinders  of  83.000  pounds  ini- 
tial compression  and  tablea  of  1882. 

Before  this  firiuff  the  curved  pipes  on 
top  of  reeervmr  opening  to  the  air 
had  tliree  thicknessea  of  wire  screen 
put  in  their  lower  ends,  to  prevent  the 
overflow  of  oil  aa  the  gun  was  com- 
ing up  to  firing  poaltion.  This,  how- 
ever, did  not  stop  the  oil  from  oomjng 
out  of  reservoir. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  M^J.  C.  Cgmlir,  Ordnance 
Department;  Capt.  F.  ueath.  Ord- 
nance Department;  Gapt.  W.  Cro- 
sier, Ordaianoe  Department. 


Gun  mounted  on  Bvfllngton-Crosier  diS' 
appearing  carriage. 

Obturating' fHction  primers. 

Fired  to  sea. 

The  loading  crane  waa  shortened  9 
inches  before  this  firing,  enabling  pro- 
jectile to  be  swung  near  breech,  and 
to  be  more  easily  rammed. 

The  dust  pan  was  not  a  good  flKand 
bound  very  hard  on  nuts  of  homing- 
down  bolts.  It  waa  removed  befm 
this  firing. 
^  The  throttung  ban  were  removed  be- 
fore this  firmg.  and  the  areas  of  the 
orifices  were  SI  increased  lOper  cent. 

Before  thia  fixing  the  "eyee"  In  the  in- 
side of  the  side  pieces  of  the  carriage 
were  lowered  as  far  as  peimitted,  to 
enable  hooka  in  blocka  t6  engage,  so 
as  to  bring  block  in  a  moreadvanta- 
geoua  position  for  hauling  down  the 
gun  nith  a  r ^— 


Gmi  mounted  on  Bufliagton-Croaier  dis- 
appearing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

Since  laat  firing  the  slots  in  piston  head 
were  sloped  on  each  side  of  center 
0.015  inch. 
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Record  of  firing  with  S-inok  B.  L.  rifle  (sted),  No.  1  ti/pe^  WmUrvUei  ArtObal 

[Object  of  firing,  test  of  ] 


Date. 


Nov.  28 


Nov.  29 


Nov.  29 


Nov.  29 


Dec.     8 


Dec.     6 


Dec.     6 


4 

Xo. 
of 
fire. 

274 

Powder. 

Projectile. 

Travel 
of  shot 
in  bora. 

Elevar 
tion. 

Praasore 
bora. 

BecoiL 

Kind.  1  Weight. 

No.  of 
priams. 

658 
661-7 

"Kind. 

Weight. 

23 

PoundM. 
62 
63 

Pounds. 
290 

InehMM, 
202.90 

o      * 
10    00 

Pawmd*. 
N,  S3,477 

4    n 

125 

24 

275 

62 
63 

657 
661—7 

297 

202.90 

10    00 

K.  38,800 

4    U 

125 

i 

.•& 

25 

276 
277 

278 
279 

280 

1 

J 

i 

£ 

•A 

• 

1 

37 
63 

393 
661-7 

657 
•661-7 

657 
661-7 

792 
264-7 

657 
661-7 

4 

296 
297 

297 

286 

•     287 

204.00 
203.95 

203.95 
203.875 
203.876 

11    00 

11    00 
11    00 

29.939 
35^700 

84.400 

F.leaathan 
28,000. 

O.  38.400    . 

100 

26 

62 
63 

125 

27 

62 
63 

28 

125 

75~ 
25 

1 

! 

100 

29 

62 
63 

125 

30 

281  1 

^ 

63 
17 

80 

661 
180-7 

295 

203.875 

11    00 

7.84,006  . 
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at  Sandy  Hook  Proving  Ground,  November  14  to  December  14,  i^d^— Continaed. 
Crooier  diMppearing  cArriage.] 


Coun- 
ter 
recoiL 


Wind, 
strength 
and  di- 
rection. 


Special  remarks  abonteaoh  fire,  each  as 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  projectile  in  flighty  scattering  of 
fragments,  etc. 


General  remarks. 


It.  In. 


^ 


sa 


Fire  lead  pigs  removed  before  this 
round.  Counterweight,  36,500poiinds. 
Qun  loaded  11  inches  from  buffers. 
Gun  in  recoiling  caught  in  twelfth 
tooth,?  inches  from  bufibrs.  One  of 
the  pawls  was  net  held  back  in  fcont, 
and  struck  the  rack  as  the  gun  was 


raising  to  firing  position. 
I  lead  pigs  removed  befoi 
and  beiore  raisins.     Counterweight, 


36,000  pounds.  Gnn  in  raising  came 
within  3}  inches  of  buffers.  Gun  in 
recoiling  caught  in  thirteenth  tooth, 
5}  inches  fW>m  buffers.  Before  this 
nnngithe  lower  inside  ends  of  pawls 
were  cut  off  one-eighth  inch,  to  per- 
mit them  to  be  disengaged  from  rack 
more  easily  in  movins  gnn  by  hand 
to  loading  nosition.  The  springs  for 
these  pawls  were  inclined  to  get 
rusty  and  work  hard.  The  le^er  on 
left  side  of  carriage  for  moviuff  gun 
down  was  broken  in  the  last  attompt 
to  move  the  fcun  down  and  was  re- 
paired before  this  firing.  Before  this 
firing  the  lead  pigs  were  provided 
with  handles,  to  enable  them  to  be 
more  easily  changed  by  the  men. 
Gun  loaded  when  pawl  was  engaging 
in  eleventh  tootn.  Counterweight, 
37,000  pounds.  Gun  in  raisine  came 
up  to  within  three-fourths  uch  of 
flrinff  poAition.  Gun  in  recoiling 
caught  in  sixth  tooth.* 

Gnn  loaded  as  left  ftx>m  previous  round. 
Gun  m  raising  came  up  to  within  5f 
inches  of  firing  position.  Five  hun- 
dred pounds  removed  from  counter- 
weight after  the  gun  was  in  firing 
poeuion.  Gun  in  recoiling  caught  in 
fourteenth  tooth. 

Gun  loaded  as  left  from  previous  round. 
Gun  in  raising  came  to  within  4^ 
inches  of  firing  position.  Gun  in  re- 
coiling caught  in  fourteenth  tooth. 

Counterweight,  37,000  pounds.  Loaded 
when  pawl  was  engagedin  sixth  tooth. 
Gun  in  raising  came  clear  up  into  bat- 
tery. Gun  in  recoiling  caugbt  in 
sixth  tooth. 

Three  pigs  removed  before  this  round. 
Counterweiffht,36,700pounds.  Loaded 
when  pawl  was  engaged  in  sixth 
tooth.  Gun  in  raising  came  within  1^ 
inches  of  buffers.  Gun  in  recoiling. 
came  clear  down  to  buffers;  caught 
insixteenth tooth.  Elevation,  9° 45^' ; 
measured  when  gun  was  down, -after 
firing. 

Gnn  Icwded  as  left  after  previous  round. 
Gun  in  raising  came  clear  up  to  bat- 
tery. Gun  in  recoiling  caught  in  sec- 
ond tooth. 


Time  to  traverse  carriage  from  left  to 
right,  H°,  gun  up ;  2  men  on  handles, 
1  minute  38^  seconds. 

Time  to  elevate  gun  from  —  5°  to  14°. 
Gun  down,  8%  seconds  (2  men). 

Time  to  depress  gnn  from  14°  to  —  5^,  4 
men,  2  on  each  side,  18  seconds.  Gun 
down. 

Gun  in  firing  position:  From  —5°  to 
140,  13|  seconds;  from  14°  to  —5°,  20 
seconds. 

It  requires  2  men  on  hand  wheel  to 
jgive  elevation  and  4  for  depression. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  M9}.  C.  Comly,  Ordnance 
Department;  Capt.  F.  Heath,  Ord- 
nance Department;  Capt.  W.  Cro- 
zier,  Ordnance  Department. 


Gnn  mounted  on  Bnffington-Crozierdis- 


appearing  carriage. 
Obturatin    '  "  ^* 


:urating  friction  primers. 

Fired  to  sea. 

Copper  cylinder  of  28,000  pounds  initial 
compression  and  tables  of  1890  used 
in  round  270,  and  32,000  pounds,  c^ 
per,  and  tables  of  1892  in  rounds  277 
and  278. 

Before  this  firing,  the  slots  in  the  piston 
head  were  changed  as  follows:  The 
slot  was  cut  down  0.015  inch,  and  then 
sloped  each  side  of  the  center  0.02  inch. 


Firing  conducted  by  Lieut  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  Capt.  F.  Heath,  Ordnance 
Department;  Capt.W.  Crosier,  Ord- 
nance Department. 

Gun  mounted  on  Buflington-Croaier  dis- 
appearing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

The  time  required  to  lower  the  gun  by 
hand  from  the  firing  position  to  the 
loading  position,  the  pawl  engaging 
in  the  sixth  notch,  was  19  minutes 
15  seconds. 
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lUoord  of  firing  wiih  8-inoh  B,  L.  rifle  ^ateel),  No.  1  typo,  WatervUei  ArweUi, 

[OlUeot  of -firing,  test  o^  Bixl&Bgt«» 


Date. 


o  3 


No. 

of 

flre. 


Powder. 


Kind.    Weight. 


No.  of 
prisma. 


Prqfectile. 


Kind.    Weight. 


Trarel 
ofahot 
inhere. 


BieT»> 

tion. 


Fxesaure  I 

iachof    I  **'**^ 
hore* 


Dec.    7 


SI 


282 


Deo.     8 


Deo.    8 


Deo.    8 


Deo.     8 


82 


284 


35 


286 


66 


684 

7 


I         125 


125 


668-7 
669 


660 
663—7 


668—7 


125 


668 
63     66IU.7 


125 


'-s^-^» 


o       « 
U    00 


Ttln. 


204 


291 


280 


202.00 


202.00 


202.00 


202.00 


14    00 


5    00 


0    00 


6    00 


F.  38.400 


6,  8S.206 


aa.100 


32,800 


[Ol^eet  of  firing,  exhihitton  of  carriage 


A.M. 

Deo.  14 


Dea  14 


87 


287 


r 


^2 


125 


125 


057 

661+7 


667 
661+7 


Solid 
ahot, 
lot  446. 


Cored 
shot,  re- 
hand 
ed. 


207 


10   OO 


10    00 
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ai  Sandif  Hook  Froving  Ground,  yovemher  14  io  December  14, 1595— Contimied. 
Cnwtor  diMppeftring  carriage.] 


J5,  i  aadSl. 


Ft.  In. 


8 


I, 

g 

s 


Special  rsmarks  abont  each  fire,  such  as 
effect  on  piece,  action  of  bceech  mech- 
anism, eoBBiunpUon  of  powder,  soand 
of  projectile  in  flight,  aoattering  of 
fragments,  etc. 


Gonntenreteht,  84,090  ponnds.  Gnn 
loaded  when  p*wl  was  engaged  in 
sixth  tooth.  Gun  in  raisiniToame 
within  26  inches  of  bnffors.  Gan  in 
recoiling  caught  in  first  tooth  on  right 
sideonly.  Before  this  firing,  the  sfots 
in  the  piston  heads  were  chanced  so 
as  to  make  the  det>th  of  slots  Uk  cen- 
ter 1.48  inches,  ana  at  outer  edgea  1.50 
inches.  A  new  shot  lift  was  made,  so 
that  tiie  projectile  was  inclined  at  an 
angle  of  abont  HP,  to  correspond  with 
the  gnn.  New  fhlcrum  eyes  were 
put  on  the  front  of  each  side  piece, 
slightly  lower  than  those  on  the  car- 
riage and  neaz«r  to  the  pawls.  These 
enabled  one  man  in  each  side  to  trip 
the  pawls  with  ease,  to  enable  the  gun 
to  nae  to  the  firing  position.  '  An  air 
hole  was  also  dril^  in  the  front  end 
of  each  hydraulic  cylinder,  to  prevent 
the  formation  of  an  air  oushlon. 


Counterweight,  87,000  pounds.  Gnn 
loaded  when  pawl  was  engased  in  the 
ninth  notob.  Gnn  came  clear  up  to 
battery.  Gnn  in  recoiling  caught  in 
sixteenth  notch. 

Gun  in  raising  came  dear  up  to  bat- 
tery. Gun  In  recoiling  caught  in 
seventeenth  notch,  touching  the  buff- 
era  very  gently. 

Gun  in  raising  came  clear  up  to  buffers. 
After  the  gun  was  up.  and  before 
firing,  200  pounds  added  to  counter- 
weight. Giin  in  recoiling  caught  in 
seventeenth  notch. 

100  ponnds  added  to  counterweight 
before  gun  was  raised.  Gun  in  rai^ 
ing  came  clear  up  to  battery.  Gun 
in  recoili.^g  caught  in  seventeenth 
notch.  Fired  into  sand  butt,  abont 
75  feet  in  fh>nt  of  gun.  Proijecttle 
came  out  to  the  left,  and  struck  the 
water  about  500  yards  fh>m  shore. 


General  remarks. 


Hits  was  done  as  follows:  A  block  and 
tackle  was  attached  to  the  artes,  con- 
sisting of  two  3-sheave  blocks,  and 
a  luff  tackle  was  used,  consisting  of 
two  2-sheave  blocks.  At  first,  10  men 
were  used,  and  then  2  men  were  added 
to  this  number.  The  distance  be- 
tween the  blocks  of  the  luff  tackle 
when  all  the  rope  was  played  out  re- 
ouired  three  purchases  to  be  made  be- 
fore*the  run  was  down. 

The  time  elapsed  was  from  the  instant 
that  the  men  commenced  to  take  off 
the  counterweight  until  it  was  all  put 
back  again.  Tne  counterweight  was 
87,000  pounds,  and  the  men  haid  to  re- 
main and  put  back  4,000  pounds  of 
this. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  Capt.  P.  Heath,  Ordnance 
Department;  Capt.  W.  CiOKier,  Ord- 
nance Department. 


Gnn  mounted  on  Buflington-Crozier  dis- 


appearing carriage, 
)btnratin    "  '  " 


Obturating  friction  primers. 

Fired  to  sea. 

When  the  gun  Is  in  the  loading  posi- 
tion, the  pawl  engaging  in  the  seven- 
teenth notch,  the  loMing  angle  is 
90  8'.  ^ 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present  i  Capt.  F.  Heath,  Ordnance 
Department:  Capt  W.  Crosier,  Ord- 
nance Department. 


before  the  Chief  of  Ordnance.] 


i 


Gnn  in  raising  came  within  6  inches  of 
battery.  Gun  in  recoiling  caught  in 
fourteenth  t<M>th. 


Gnn  in  raising  came  clear  up  to  batteznr. 
Gun  in  recoiling  caught  in  sixteenth 
notch. 


'  Gun  mounted  on  Buflington-Crosier  dis- 
appearing carriage. 

Obturating  friction  primers. 

Fired  to  sea. 

(/ounterweight,  87.000  pounds. 

The  cylinders  of  tne  carriage  had  been 
filled  with  neutral  oil  when  the  gun 
was  in  the  loading  position.  This 
allowed  too  much  oil  to  be  put  in,  and 
this  had  to  be  forced  out  of  the  reses- 
voir  when  the  gnn  was  allowed  to 
come  up  to  the  Bring  position.  The 
oold  weather  had  made  the  oil  some- 
what thick,  and  these  two  facts  prob- 
ably account  for  the  fiwt  that  the 
gun  did  not  rise  quite  to  the  firing 
position. 

Firing  conducted  by  Lieut.  C.  B. 
Wheeler,  Ordnance  Department,  in 
the  presence  of  the  Ordnance  Board. 
Present:  MaJ.  C.  Comly,  Ordnance 
Department;  Capt.  F.  Heath,  Ord- 
nance Department;  Capt.  W.  Cro- 
sier, Ordnance  Department. 
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Beoord  of  firing  with  S-inck  B.  L.  rifle  {steel),  Xo,  1  type,  WatervUet  AtkbaI, 

[Object  of  firing,  tcet  of  Be£«gtaa 


Date. 


Dec.  14 


Deo.  li 


Dec  14 


Dec.  U 


Dec.  14 


Dec.  14 


Dec.  14 


Dec.  14 


Dec.  14 


Deo.  14 


II 
-si 


fli 


99 


40 


41 


No. 

of 

fire. 


290 


291 


Powder. 
Kind.  '  Weight. 


42      293 


43.1 


294 


I  i 


44  I    295 


45 


4« 


47 


29(5 


297 


298 


Pounds. 


No.  of 
priBma. 


657 
«l+7 


Ml +7 


657 
661+7 


257 
661+7 


657 
661+7 


657 
661+7 


^7 
«Jl+7 


657 
661+7 


662 
665+7 


658 
662+7  i 


Projectile. 


Kind. 


II 


Weight. 


Pounds. 
801 


800 


802 


300 


301 


800 


294 


200 


Travel 
of  shot 
in  bore. 


Inehes. 

Not 
taken. 


Not 
taken. 


Not 
taken. 


Not 

taken. 


Not 
taketi. 


Not 
taken. 


Not 
taken. 


Not 
taken. 


Not 
taken. 


Not 
taken. 


^va- 
Ucm. 


10    00 


11    00 


11    00 


11    00 


11    00 


U    00 


11    00 


11    00 


11    00 


11    00 


Preaanre 

peraqnare 

inebof 


Pounds. 

Noti 


Not  taken. 


Not  take 


Not  taken. 


Not  taken 


Ft.  In 


Not  taken 


Not 


Not  taken 


Not  taken 


Not  taken. 
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at  Sandff  Hook  Proving  Ground,  Novomber  14  to  December  U,  1^95— Continued. 
Croiier  diMppeuinf  earrlage  for  npidlty.] 


Coim- 

ter 
raooil. 


Wind, 
strength 

•nd  di- 
rection. 


Special  remarka  aboat  each  flre,  each  as 
effect  on  piece,  action  of  breech  mecb- 
aniam,  conaumption  of  powder,  sound 
of  prt^ectile  in  flight,  scattering  of 
fragments,  etc. 


General  remarka. 


Fl,In. 


I 

I 
1 

J 

I 


'  Gun  mounted  on  BniBngton^Crosierdla 

appearing  carriage. 
The  carriage    has  a    bypass  and  a 
check  valve  to  hold  the  gnn  in  place 
after,  recoiling.     However,  the  bv- 
pass  valve  was  kept  open  throngn* 
oat  the  test  of  the  carriage,  permit- 
ting the  return  of  the  cnn  toward  the 
firing  position,  provldea  the  recoil  was 
not  snfliciently   far    to  enable   the 
pawls  in  firont  to  engage  in  the  rack. 
The  recoil  was  measurea  on  top  rail  of 
the  right  side  piece  by  means  of  an 
indlcMor  attached  to  the  rear  of  the 
right  hydranlio  cylinder. 
The  channel  on  lower  roller  path,  last 
under  the  flanges  of  the  rollers,  allows 
water  to  gather  there  and  f^xe,  in- 
terfering with  the  movement  of  the 
rollers. 
Obturating  friction  primers. 
Fired  to  sea. 

Counterweight,  87.000  pounds. 
The  gun  in  recoiling  canght  in   the 

seventeenth  notch. 
The  total  time  of  firing  theae  10  rounds 
was  12  minutes  21  seconds,  as  fol- 
lows: 

H.  S. 
From  theoommand  "load**  to  first 

shot 1 

Between  first  and  second  shots.  1 
Between  second  and  third  shots.  1 
Between  third  and  fourth  shots.  1 
Between  fourth  aod  fifth  shots.  1 
Between  fifth  and  sixth  shots  ..  1 
BetWeen  sixth  and  seventh  shots  1 
Between    seventh  and    eighth 

shou 1    13 

Between  eighth  and  ninth  shots  1    10| 
Between  ninth  and  tenth  shots.  1    0<f 
The  command  "load  "  was  given  when 
the  gun  was  in  loading  position  with 
the  breechblock  closed.     The  detach- 
mentatthegan  consisted  of  1   ser- 
gesnt  and  9  privatea. 
Firings  conducted  by     Lieut    C.  B. 
Wheeler,  Ordnance  Department,  in 
thepresence  of  the  Ordnance  Board. 
Present:    Mi^.  C.  Comly.  Ordnance 
Department;   Capt  F.  fieath.  Ord- 
nance Department ;  Capt.  W.  Crosier, 
,    Ordnance  Department. 
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TBBT  OF  BUFFINGTON'CBOZIBB  lO-INCB  mSAPPEABING  CARBIAOJE. 

Thb  Obdnancb  Boabb,  TJ.  ».  A., 
New  York  Absenai., 

OOVEBNOBS  ISLAim,  NEW  YOBK  HABBOB, 

New  York  City^  September  8j  1894, 
Bib:  The  following  report  of  the  test  of  the  lO-inch  Baffingtpn-Cio- 
zier  disappearing  carriage  is  respectfully  submitted: 

The  carriage  is  in  all  its  essential  features  sinular  to  the  8-iuch  Buf- 
fington-Crozier  carriage  described  in  report  from  this  office  dated 
December  29, 1893.  It  differs  from  the  latter  only  in  the  following  par- 
ticulars :  Its  parts  are  made  stronger  and  heavier  in  proportion  to  the 
increased  caliber  of  the  gun  for  which  it  is  intended.  For  the  better 
control  of  the  movements  of  the  gun,  especially  into  batter^^  the  chas- 
sis rails  are  inclined  3  degrees  instead  of  being  horizontal  as  in  the 
8-inch  carriage.  A  specif  arrangement  is  provided  for  moving  the 
gun  from  firing  to  loading  position  by  hand.  It  consists  of  two  drums 
mounted  on  a  through  shaft,  at  each  end  of  which  is  a  pinion  engaging 
in  a  gear  wheel  worked  by  a  crank.  By  means  of  this  arrangement,  in 
connection  with  blocks  and  tackle  attached  to  the  arms  of  the  carriage, 
the  gun  can  be  hauled  from  battery,  two  men  working  at  each  crank 
hanme.  • 
The  following  programme  was  adopted  for  the  test: 

(1)  As  muky  roimdB  m  may  Ve  neoeMaiy  to  be  fired  with  T«rying  charges  and  al 
any  time  during  tiie  test  for  making  a<]Uuatixieiite,  etc.,  the  amoant  raTeonaterweight 
for  each  charge  used  being  noted. 

(2)  The  time  for  traverstng,  with  gan  np»,  through  as  many  degrees  as  are  per- 
mittied  by  the  proof  platform,  and  the  number  of  men  necessary,  to  be  noted. 

(3)  The  time  for  passing  firom  elevation  —  5  degrees  to  -|-15  d<Mpprees  and  the  leveise, 
with  the  gun  up,  and  the  number  of  men  necessary,  to  be  noted!. 

(4)  The  time  for  bringing  ftom  the  firing  to  the  loading  position  by  hand  and  the 
number  oim/eo.  necessary,  to  be  noted. 

(5)  The  time  for  traversing,  etc.,  as  in  No.  2,  with  the  gun  down,  to  be  noted. 

(6)  The  time  ibr  elevating,  etc.,  as  in  No.  3.  with  the  gait  down,  to  be  noted. 

(7)  The  time  for  loading  and  the*num*ber  of  men  necessary^  to  be  noted. 

(8)  The  time  for  raising  from  the  loading  to  the  firing  position  and  the  num.ber  of 
men  secessary,  to  be  noted. 

(9)  Tiye  rounds  to  be  fired  wiih  eharoes  to  be  determined  by  the  board,  during 
which  the  following  points  wUl  be  notea: 

(a)  The  tooth  of  the  retaining  ratchet  oaught  by  the  pawl  for  each  chfurge. 
(fr)  The  deficiency  of  counter  recoil  of  the  top  carriage,  if  any,  for  each  charge. 

(c)  Hie  distance  of  the  trunnions  from  the  loading  position  for  each  charge. 

(d)  The  time  reouired,  if  any,  for  bringing  from  the  recoil  to  the  loading  position, 
and  tha  nnmber  of  men  necessary  for  each  charge. 

(10)  One  round  with  full  charge  to  be  fired  at  each  of  the  elevations  —  6  degrees, 
Menees,  +&  degrees,  +10  degrees,  and  -f  15  degrees. 

(11)  Tenroanu  with  Aill  charges  to  be  fired  as  rapidly  as  possible  and  the  time 

(12)  A  target  of  ten  shots  to  be  made  at  the  range,  3,000  yards,  pointing  by  means 
of  marks  on  the  carriage. 
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'  The  carriage  was  assembled  and  the  10-inch  Grozier  wire- wound  gon 
was  mounted  upon  it  in  order  that  the  rounds  used  in  the  test  of  the 
carriage  might  also  be  utilized  in  connection  with  the  test  of  this 
system  of  wire  construction. 

The  first  30  rounds  were  fired  with  varying  charges  for  the  purpose 
of  making  adjustments,  and  for  testing  certain  samples  of  ix>wder  for 
the  purpose  of  obtaining  data  for  working  up  a  powder  suitable  for 
the  experimental  gun  used  in  this  test.  During  these  rounds  the 
following  adjustments  were  made:  The  pistons  were  removed  three 
times  and  the  depth  of  the  slots  increased  0.01  inch.  0.01  inch,  and 
0.015  inch,  respectively,  or  0.035  inch  in  all,  the  object  being  to 
increase  the  areas  of  the  orifices  for  the  flow  of  the  liquid  so  as  to 
insure  a  free  and  certain  recoil  of  the  gun  to  the  proper  loading  posi- 
tion, with  the  counterweight  reduced  to  the  minimum  weight  consistent 
with  a  free  and  quick  return  of  the  gun  into  battery.  For  the  same 
purpose  the  throttling  bars  were  once  removed,  smoothed  off,  and 
reduced  to  uniform  thickness.  The  form  and  dimensions  of  the  shot 
crane  were  changed  to  facilitate  loading— rope  was  substituted  for  the 
chain  tackle,  it  having  been  found  to  work  better  with  the  8-inch 
carriage.  Screw  eyebolts  with  square  eyes  were  placed  on  the  front 
of  each  chassis  rail  for  use  as  frilcrums  in  tripping  the  pawls,  thereby 
affording  better  leverage  in  this  operation.  New  and  improved  trip- 
ping bars  were  provid^.  A  shot  tray  was  made  to  replace  the  tongs. 
It  is  so  arranged  that  when  suspended  from  the  shot  crane  the  tray 
is  inclined  at  the  loading  angle  most  suitable. 

With  the  throttling  bars  and  slots  as  finally  adjusted,  the  weight 
for  the  counterweight  was  found  to  be  66,787  pounds.  During  these 
30  rounds  the  gun  was  fired  at  each  of  the  angles  ~5  degrees,  0  degrees, 
+5  degrees,  +10  degrees,  and  +15  degrees  as  required  by  the  pro- 
gramme, also  with  r^uced  charges  of  200  pounds,  180  pounds,  160 
pounds,  and  150  pounds,  the  last  being  the  minimum  charge  which 
could  be  used  with  the  certainty  that  the  gun  would  be  caught  in  recoil 
and  held  by  the  pawls  engaging  in  the  ratchet. 

The  rounds  from  31  to  52  were  fired  for  the  purpose  of  testing  the 
accuracy  of  the  carriage  at  3,000  yards.  On  the  14th  of  August,  after 
6  rounds  firings  were  discontinued  on  account  of  the  lateness  of  the 
hour,  there  being  no  prospect  of  completing  the  target  on  that  day. 
On  tne  15th  of  August  4  rounds  were  tired,  when  a  high  and  variable 
wind  springing  up  it  was  necessary  to  discontinue  the  firing;  the  target 
was  finally  completed  on  the  17th  of  August,  as  noted  in  the  record. 
This  target  was  taken  without  the  use  of  signts  of  any  description,  the 
pointing  for  direction  being  effected  by  means  of  pointer  attached  to 
the  rear  transom  of  Uie  chassis  and  a  mark  on  a  brass  strip  attached 
to  the  rear  traverse  circle.  For  elevation  the  spur  wheel  of  the  eleva- 
ting gear  was  graduated  into  degrees  and  minutes  ovex  that  portion 
which  would  be  used  in  these  firings,  the  French  quadrant  being  used 
in  the  operation  to  determine  the  angles.  A  x>ointer  for  this  scale  was 
attached  to  the  left  chassis  rail.  The  resulting  target,  with  respect  to 
horizontal  deviation,  was  excellent;  the  vertical  deviation,  however, 
was  greater  than  the  standard  for  a  10-inch  gun.  It  should  be  remem- 
bered, however,  that  this  is  the  first  attempt  to  take  a  target  under  the 
conditions  of  pointing  as  above  described,  and  there  is  no  doubt  that 
with  the  experience  gained  in  these  firings  slight  causes  of  deviation 
could  be  eliminated,  and  a  second  target  could  be  made  much  better 
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than  that  contained  in  the  record.  For  comparison,  a  target  shoold  also 
be  made  nsiDg  the  best  appliances  which  have  heretofore  been  used  in 
connection  with  accuracy  firings  with  10-inch  rifles. 

Bounds  53  to  66  were  fired  in  coDnection  with  the  test  for  rapidity, 
the  first  four  being  used  to  insure  the  perfect  working  of  the  system. 
The  totol  time  required  was  22  minutes  19^%  seconds,  from  which  must 
be  deducted  7  minutes  38  seconds,  due  to  .imperfect  working  of  the 
breechblock  of  the  gun  as  noted  in  the  record,  leaving  the  time 
actually  required  for  the  10  rounds,  14  minutes  41^  seconds.  The 
board  has  no  knowledge  of  a  record  for  rapidity  equal  to  this. .  The 
standard  heretofore  for  a  lOinch  gun  mounted  on  a  -disappearing 
carriage  has  been  10  rounds  per  hour.  This  standard  must  now  be 
increased  to  40  rounds  for  the  same  time. 

During  the  course  of  the  test  the  following  observations  were  made 
as  required  by  the  programme: 

/       n 

(2)  Tune  for  tcaversing,  wHh  gun  up,  throngh  48  degrees  56  minntes  (aU 

the  proof  platform  admite),  2  men  at  each  handle,  4  men  in  aU 1    58^ 

(3)  Time  for  passing  from  eleyation,  — 4  degrees  20  seconds  to  -f  16<degree6, 

gon  up,  2  men  at  each  wheel,  4  men  in  all 0    31    . 

From+15  degrees  to — 4  degrees  20  miifates 0    34f 

(4)  Time  for  bringing  gun  ft'om  firing  to  loading  position,  by  hand,  4  men  at 

each  handle  of  the  windlass  and  1  at  each  fall,  10  men  in  aU 11    33^ 

(a  portion  of  this  operation  was  performed  with  one  block  and  tackle.    See  record). 

(5)  Time  for  traversing,  as  in  Ko.  2,  gun  down 2      5| 

(6)  Time  for  elevating,  etc.,  as  in  No.  3,  gun  down — 

From  — 4  degrees  20  minutes  to  +16  degrees,  2  men,  1  at  each  wheel 0  30 

'  From  —  4  degrees  20  minutes  to  -4-16  degrees,  4  men,  2  at  each  wheel 0  20 

From  +16  degrees  to  —  4  degrees  20  minutes,  2  men,  1  at  each  wheel 0  54 

From  4-16  degrees  to  — 4  degrees  20  minutes,  4  men,  2  at  •each  wheel 0  29 

(7)  Time  for  loading  (from  rapicuty  test),  using  12  men  (about) 0  67 

(8)  Time  for  raising  the  gun  from  loading  to  firing  position,  2  men,  1  at  each 

pawl 0    Hi 

0ON0LTJ8IONS. 

The  advantages  of  this  system  of  disappearing  carriage  are  fully  set 
forth  in  the  report  of  the  board  on  the  8-inch  carriage  before  referred 
to.  These  advantages  are  confirmed  and  emphasized  by  the  trial  of  a 
carriage  adapted  for  a  gun  of  much  greater  caliber  and  power^  and  it 
is  the  opinion  of  the  board  that  the  exhaustive  test  to  which  this  system 
has  now  been  subjected  demonstrates  that  on  account  of  the  simplicity 
of  its  construction,  involving  no  valves,  pumps,  or  other  complicated 
ai>pliance8,  and  the  fact  that  by  methods  easily  understood  by  the 
average  artillery  soldier  the  operations  of  loading  and  maneuvering  are 
effected  with  remarkable  ease,  certainty,  and  rapidity,  it  is  worthy  of 
adoption  for  use  in  the  service  on  all  sites  except  those  where  an  all- 
around  traverse  is  absolutely  necessary. 

Some  slight  improvements  might  with  advantage  be  applied  to  the 
carriage  by  making  the  piston  rods  pass  out  of  the  cylinders  to  the  rear 
as  well  as  to  the  front;  the  volume  of  metal  within  the  cylinders  would 
then  be  constant,  which  would  do  away  with  the  necessity  for  the  stor- 
age reservoir  with  its  connecting  pipes  and  valves.  The  chassis  rollers 
should  be  placed  nearer  together;  as  at  present  arranged  the  top  car- 
riage, when  passing  from  one  set  of  rollers  and  just  before  reaching  the 
next  set^  tends  to  tip  forward  very  slightly,  thus  throwing  its  weight 
on  the  piston  rods  and  springing  them  enough  to  cause  a  leak  around  the 
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under  portion  of  each  during  the  latter  part  of  tiie  ntotioit  of  theoarriage 
iutobattery.  This  difficulty  was  to  agreatextent  ovesoome  Iq  thepresent 
instance  by  turning  the  piston  rods  slightly  eoeentric  at  their  forward 
ends  where  they  pass  through  the  supporting  lugs,  thus  allowinn  the 
rods  to  oonform  somewhat  to  the  variable  motioa  oi  the  top  caniage. 
Thcin^nation  of  the  chassis  rails  should  be  about  2  degrees  isstead 
of  3  degrees.  These  changes,  it  is  understood,  the  designer  eootem- 
plates  making  in  future  constructions. 

Firing  reeords  are  forwarded  herewiUr.    It  is  thought  that  fhU  dnvw- 
ings  of  this  carriage  are  now  on  file  in  your  ofiftee. 

Frank  H.  Pkepfs^ 
Mi^ar^  Ordnance  Deparimemij  U.  8.  Arwiffj  Prtmdmt. 

FbANK  HBATHf 

Capiainy  Or'dncmee  Department,  U.  8.  Arm§. 
The  Ohibf  of  Obdnange,  U:  S.  Asmt, 

WashingUmj  D.  C. 

(IMS) 
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Beoord  of  firing  with  lO-ineh  CroMier  wir€  wound  B,  Z.  9Uel  rifie,  WaiorvUa 
[Object  of  flriiig,  teat  of  gnn  and  test  of  BollliigloB-Cmiflr 


Date. 


Jaly  6. 


Ko. 

of 

Are. 


jQly  9. 


Kind.    Weight, 


80 


100 


No.  of 


422 

410+7 


8U 

837+7 


ProJectUe. 


Kind.    VToight. 


677 


575 


TraTelof 
shot  in 


Imekm. 


276.620 


275w07O 


Xlfliv»> 
tion. 


wr  Ma 
inch  I 


10 


i«,86e 


Q.a,72i 
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ArtefMly  at  Samdy  Sooh  Proving  Chround,  from  July  6  to  July  10, 1894. 
•xpninMntal  diMppMring  oarrUge  for  lO-inoh  B.  L.  rlile.] 


Coonter 
reooQ. 


Special  romarka  abont  each  fin,  such  aa  effect 
on  piece,  action  of  breech  mechanism,  con- 
aumption  of  powder,  sonnd  of  projectile  in 
flight,  ecattenng  of  nrngments,  etc. 


General  remarks. 


Kot 
enoogh 
toen- 

pawla. 


Clear  in 
battery 


Not 
enoogh 
toen- 

pSwla. 


Clear  in 
battery. 


Lead  waa  added  to  the  counterweight  in  500- 
poond  lots,  and  the  pawls  tripped  after  the 
4idditioB  of  each  lot  nntU  8,500  ponnds  lead 
had  been  added ;  after 2,000poands  had  been 
added  a  hvdraolio  jack  was  nsed  under  the 
breech ;  tne  last  lot  of  lead,  800 pounds,  mak- 
ing 3,800  pounda  lead  and  00,800  pounds  total 
counterweigh^  atill  failed  to  bring  the  gun 
in  battery.  The  lead  waa  removeoand  2,000 
pounds  of  oaat  iron  (two  semidisks)  were 
added  and  2,800  pounda  of  the  lead  replaced, 
making  an  increment  of  600  pounds  over  the 
weight  last  tried.  This  was  continued,  the 
weight  being  inoreaaed  by  500-pound  in- 
crements, tiu  8.000  ponnds  cast  iron  and 
8,800  pounds  lead  had  oeen  added,  when  gun 
ran  in  battery.  The  total  counterweight 
was  then  74,800  pounds.  The  lead  was  then 
removed,  learing  the  counterweijgbt  71,000 
pounds.  The  gun  haxing  run  in  battery 
gave  an  opportunl^  to  clean  and  oil  the  rear 
chassis  rollers  and  It  was  not  expected  that 
so  much  counterweight  would  be  necessary 
on  the  next  return  to  battery.  After  8.000 
pouDda  lead  had  been  added  to  the  original 
coanterweight  (making  total  counterweight 
M,000  pounds),  with  ue  assistance  of  the 
hydranlio  jack  under  the  breech,  the  gun 
started  but  only  moved  a  few  inches  and 
atopped  again.  Thia  happened  again,  once 
or  twice.  As  the  result  In  each  case  was  to 
decrease  the  length  of  the  lever  arm  of  the 
counterweight,  it  only  served  to  increase  the 
quantity  of  counterweight  finally  required. 
This  is  the  principal  reaaon  why  it  was  after- 
wards found  necessary  to  decreaae  the  coun- 
terweight to  70,000  pounda.  Gun  traversed 
by  7  men  with oomnarative  ease;  afterwards 
by  5  men.  Becoiled  about  two-thirds  of 
the  path.  ProtJeotile  ricochetted  once.  Gun 
ran  in  battery  against  the  buffers  too  hard, 
owing  to  cylinders  being  only  partially  filled. 
Travene  wheela  raisea  firom  traverae  circle 
by  the  blow.  Upon  attempting  to  close  the 
breechblock  the  rotating  handle  came  up 
hard  against  the  locking  pin,  which  had  not 
been  retracted  by  its  spring.  It  was  forced 
down  with  some  difflcultv.  The  burrs  pro- 
ducea  before  the  cause  of  the  dilficulty  was 
discovered  were  removed ;  the  pin  taken  out, 
freed  from,  the  rosin  mixture  with  which  it 
had  been  covered,  and  well  oiled. 

'18gallonaof  oil  added  in  cylinders,  making 
44  in  all.  Gun  brought  back  to  loading  poef 
tion,  by  means  of  steam  capstan,  in  10  min- 
utes. Klevation  taken  with  gun  in  loading 
position.  Gun  loaded  at  ll^  44^'  elevation ; 
shot  rammed  easily;  33  lead  pigs  added  to 
counterweight;  4}  inches  oil  m  reservoir 
cylinder  with  gun  from  battery.  Breech- 
block dosed  with  difficulty  owing  to  the  ele- 
vation of  the  ffun.    Gun  ran  in  battery 


hard; 


_.     jegun.    Gun  ran  in  battery  too 
cheokeduy  by-psss  valve.  An  escape 


of  sir  from  each  oylinderwhen  fiUinff  pings 
were  removed.  25  gallons  of  oil  added  In 
cylindera  with  gun  in  battery. 
Beservoir  cylinder  full  to  within  1  inch  of  the 
top.  Total  oil  in  system,  00  gallons.  Gun 
pulled  down  by  steam  capstan  to  first  notch 
in  7  minutes,  and  again  allowed  to  run. in, 
in  order  to  adjust  valve  and  regulate  the 
Telodtv  of  the  return  in  battery ;  the  ohaige 
being  light  it  was  not  expected  that  the 
pawls  would  engage,  hence  oesirable  to  arotd 
too  much  velocity  in  the  counter  recoil.  Gun 
tf»Teraed  aUghOy  with  4  men;  raooil  atti- 
Bfttad  attwo-thirdi  of  the  path. 


Gun  mounted  on  BufBngton- 
Oosier  10-inch  disappear- 
ing carriage. 

Counterweight,  63,000  pounda 
at  start. 

Obturating  friction  primers. 

81  gallons  of  oil  in  cylinders 
for  this  round  only. 

All  bearings  of  carriage  well 
oiled  before  gun  was  allow- 
ed to  run  in  battery. 

The  right  pawl  takea  none  of 
the  counterweight  and  it 
was  necessary  to  use  a  plank 
aa  a  battering  ram  to  assist 
the  lever  in  disengaging 
the  left  pawl. 

Fired  to  sea. 

Uncompressed  copper  cylin- 
ders and  tablea  of  1800. 


0>pper  cylinders  of  14,000 
pounds  initial  compression 
in   Gauge   D,  and    18,000 
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jBaooMi  9f  firing  wUk  lO-kUk  OrottUr  wkH  wmmd  S,  L,  9teii  ryU,  WmimrvlUi 
[OklJect of  IMag«  UUofgun Md tert of  1 


Ko. 
of 
fiio. 


Powdor. 


Kind. 


Welifht. 


No.  of 


PrqlootUe. 


Kind. 


Weight. 


Tnrrdof 
•hot  in 


SOTA- 


poroQiioio 
lnon«' 


July  10. 


JiOylO. 


I«l7l«. 


July  10. 


July  10. 


P9¥nda. 


Pounds. 


100 
100 


200 


190 
120 


240 


123 
122 


245 


1,085 
1,081+7 


1.274 
1.270+7 


1,290 
1.2M+7 


lit 
128 


242 


122 
120 


1,284 

1,002+7 


1,298 
1.284+7 


842 


978 


275.570 


578 


579 


2r5w970 


275.570 


570 


575 


275.570 


275. 670 


10 


10 


10 


Poumda. 


D.  32,015 

Q,2i,«n 


D.  80.891 
0,48.078 


D,  45^578 
Q.  48.089 


10 


D,  48,500 
Q.  43,844 


D.  43, 491 
Q.  43,  Oil 
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dnoMl,  mi  Stmdy  Soak  Proving  OroMmd^from  Jmlg  « io  Jul^JO,  i^dtf—Contiaaed. 
experiBMotal  diMppcatring  ouriage  for  104nch  B.  L.  rifle.] 


CMOfter 

MMil. 


BpMial  xtmarka  aboat  each  fire,  anoh  aa  effeet 
on  pieMs  aouon  of  oroooh  moohanlaBBi  oob* 
amnptiom  of  powder,  aoimd  of  prqjeotUe  in 
fligfatt  aoaMenng  of  ftagmenta,  ete. 


General  murka 


Kofc 
enoagh 
toen* 

m« 

pawlB. 


Clear  In 
battery. 


notch. 


I  FIAh 
Saoteh. 


I   Fifth 
5  noteh. 


)   Sixth 
5  ■Dtoh. 


f  4^000  ponntti  eaal  Iron  remered  from  ooonter- 
weight  and  000  ponnda  lead  added  in  aeenr 
lng$fopera4juatment.  Total contitenreight 
now,  70,900  ponnda.  G«m  palled  down  to 
nineteenth  notoh  by  meana  of  capatan.  Gnn 
loaded  at  elevatloii  HOBS'.  Shotrammedby 
7  men.  Thread  on  tranalatinc  roller  aUgbtly 
barred,  in  aeveral  plaoea  ontung  into  t&ead 
on  conaole;  bom  dreaaed  off  and  roller 
worked  eaaily.  <l  inehea  of  oil  in  reeervoir 
cylinder.  Leak  at  left  joint  of  eqnalising 
^ae.  Plan  removed  ftmn  Ailing  holea;  right 
cylinder  ful  of  oU :  one-half  giOlon  addea  hi 
left  Oarriage  oiled  ihorooghly.  Gon 
drawn  ftembMte^  by  oapatan  in  9t  mini^tea. 
Breechblock  worked  Tory  eaaily.  Copper  oyl- 
indera  of  28.0(»foandti  Initial  compreMloB 


Hanllng-down  tackle  diaoonnected  from  oar- 
riage. nevatlon  at  loading,  no  68'.  Powder 
chamber  not  aponged.  Shot  rammed  hard  (7 
men).  Time  in  elevating  ftom  loading  to  flr- 
ing  poaition.  U  teconda.  Gon  did  not  mn 
alTthe  way  m  battery ;  bare  need  in  ratchete 
to  force  It  in  remaining  inch.  Traveraed  by 
ft  men. 

Chamber  aponged.  Attempt  made  to  load  gnn 
at  elevanon  of  Iflo  82' ;  pawla  In  fourth  pair 
of  teeth  proved  ananooeasfal,  projectile 
falling  to  platform.  TheinabiU^toioadat 
thia  angle  la  dae  to  the  fact  that  the  projec- 
tile haato  be  railed  ao  nearly  agarnat  the  arm 
of  the  loading  orane  that  the  tackle  no  longer 
admlta  tiie  reqoialte  awing  for  entering  the 
mjeetlle  In  the  chamber.  Gan  palled  down 
from  foorth  to  nineteenth  notch  by  capatan 
and  loaded  at  12P  elevation.  Bl^t  atofflng 
bos  tightened  one  tittn  and  left  atufflng  box 
one-half  torn.  Time  reoalred  to  ran  in  bat- 
tery, 88  aeoonda ;  fafled  by  4  inehea  to  ran  in 
battery,  bars  ased  aa  before ;  14  gallona  oU, 
leaa  1  pint  added  in  eyUndera. 

Gnn  palled  down  by  capstan  to  nineteenth 
notch.  liCft  eqaaUaiag  pipe  Joint  tightened. 
Chamber  sponeed.Gmaloeded  at  lio  6^. 
Gon  ran  to  within  4  Inches  of  '*in  battery  *' 
in  16  seconds.  Bars  used  to  move  gnn  bal- 
ance of  way  in  battery. 

Gnn  bronght  down  from  fifth  to  nineteenth 
notoh  by  meana  of  capstan.  Chamberaponged. 
Gon  loaded  at  lio  Si'.  Gnn  »n  within  8 
inches  of  "in  battery  "  In  1)  seconds ;  forced 
in  balance  of  way  by  bare.  Oil  leaked  ont  ef 
stalling  boxes  in  a  stream  as  gon  ran  in  bat- 
tery. One- half  torn  taken  on  right  and  one- 
thted  tarn  on  left  atnfBng  box.  Shot  rlco- 
chetted  to  the  right.  Gnn  allowed  to  nin  In 
battery  to  place  acreene  for  velocity  firing. 
Oil  withdrawn  ftvm  cylinders  to  permit  alter- 
ation in  alota  in  plston-heada.  M  gallona 
saved. 


.  _^,  _   cyUii ,_    

ponnda  udttel  coipprMslon 
and  tablea  of  1889  In  Gauge 
O,and40«000pean4hQi 
anitablaaof  18S81n4 


rounda  6  to  i,  fadnalve. 


^ 


copper  eylindera  of  40,000 
ponnda  mitial  eomprsailon 
and  tables  of  1803. 
Copper  cyUndera  ef   82,000 
pound*  initial  eompraaalon 
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Record  of  firing  wiih  lO-inoh  Crozier  wire  wound  B.  L,  eieel  rifie,  ITaierpIlef 


Date. 


Powder. 


Kind. 


Weight 


Number  of 
prisms. 


Projeotile. 


Kind. 


Weight. 


II 


Tittvel 
of  shot  in 


Xleva- 
tion. 


Instm- 

Telocity, 
STSfeei 


p.  M. 

Joly  14 


July  14 


A.  M. 
July  16 


P.  M. 
July  16 


10 


11 


I 


2 

ii 


u 


P4 


I 


Lb9.(h. 


120    0 
122    0 


242    0 


120    0 
125    0 


245    0 


132    0 
135    8 


267    8 


123    0 
122    0 


245    0 


1,277 
!« 287+7 


1.2S0 
1.298+7 


1.371 
1,404+7 


1.824 
1,307+7 


Lbe.OM, 

576    0 


12 


276.970 


1    61 


675    0 


10 


276.670 


1    61 


1.673 
1.868 


675    0 


11 


275.870 


1    61 


1,861 
1.861 


575    0 


14 


276.670 


1    61 


1.815 
1,185 
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An0nal^  ai  Samdjf  Hook  Proving  Oroumd,  from  July  14  to  August  7,  1894. 


Pietiuio  per 

•qoareiiieh 

of  bofv« 


SMOil. 

psirof 

ratchet 

teeth 

(notch). 


Wind. 
streDgtli 


direction. 


Special  remarks  aboat  each  Are, 
snch  as  eflfect  on  piece,  action  of 
breech  mechanism,  oonAmiption 
of  powder,  sound  of.jpr(4)ecti)e  in 
flight,  scattering  of^  fhigments, 
etc. 


General  remarks. 


Powult. 


'^ 


44,420 


D,  less  than 
32.009. 


D,  less  than 
40,000. 
4«fi.340 


P.lesothan 
82,000. 
U,  80,740 


I 

s 

i 

9 


Since  last  firing  the  niston  rods  have 
been  removed  ana  the  slots  each 
deepened  0.01  inch.  They  were 
also  tamed  slightly  ecceotric 
(0.03  inch)  at  their  forward  ends, 
where  thoT  pass  throogh  the  sup- 
porting logs.  The  leaks  around 
the  stotfing  boxes  occurred  on  the 


under  portionf  of  the  rods  only, 
and  only  when  the  gun  was  nesr- 
ly  in  battery.    This  wi 


by  the  top  carriage  tipping  for- 
ward very  slightly  Just  before 
reaching  the  next  pair  of  chassis 
rollers,  thus  throwing  the  weight 
on  the  piston  rods  and  springms 
them  enough  to  cause  a  Teak 
around  the  under  portion  of  each 
during  the  last  18  inches  of  the 
path  while  runnine  in  battery. 
75  gallons  oil  in  cyunders;  cvlin- 
ders  filled  with  gun  Arom  batterv 
until  there  were  5|  inches  ou 
in  reserroir  cylinder;  1)  inches 
space  in  cylinder  above  surface 
of  oil.  Loaded  with  pawls  in 
10-inch  notch.  ElcTattng  band 
moTcd  forward  8i|  incoes  in 
order  to  decrease  loading  angle. 
Gun  ran  in  battery  in  13  seconds. 
About  3  gallons  ran  out  when  gun 
ran  in  Mtteiy;  too  much  oil  in 
cylinders;  70  gallons  is  Just  about 
right.  Rear  end  of  spindle  mark- 
ea;  spindle  did  not  rotate. 

Gun  pulled  down  by  capetau  from 
4th  to  19th  notch.  Chamber 
sponged.  Shot  rammed  easily  by 
7  men.  Breechblock  could  not  be 
closed  owing  to  too  great  length 
of  cartridge.  Cartridge  shorten- 
ed, powder  <^harge  remaining  the, 
same.  Breech  now  closed  easily ; 
gun  ran  in  battery  in  10  seconds. 
Oil  leaked  fh>m  stuffing  boxes 
sround  under  portion  of  piston 
rods  durine  Isst  18  inches  as  the 
gun  ran  in  oattery. 

Gun  drawn  firom  battery  firom  9th 
to  19th  pair  of  ratchet  teeth  by 
means  of  capstan.  Chamber 
sponged  thoroughly.  Oil  leaked 
from  cylinders  at  under  side  ot 
rods  as  in  preceding  round. 
Spindle  tumea  to  left  about  6^ 
upon  firing.  Gun  forced  in  bat- 
tery lost  one-half  inch.  Shot 
came  out  of  butt  and  fell  on  top. 

GunpuUed  down  by  capstan  to  19^ 
pair  of  ratchet  teeth.  Bight  up- 
per bolt  holding  plate  to  gun 
levers wss  found  broken;  about 
seven-eighths  of  it  looks  like  sn 
old  break.  Pad  wss  found  spread- 
ing clear  over  split  ring.  Breech- 
block could  not  be  closed.  Pad 
was  soft  so  that  it  could  easily  be 
indented  with  the  fingers,  the 
spread-over  portion  wss  pressed 
back  with  a  stick  and  breech 
closed.  Gun  ran  in  battery  in  10 
seconds.  Just  a  small  leak  at  bot- 
tom of  piston  rod  when  reached  1 
foot  of  "in  battery."  Projectile 
came  out  of  butt.  Ml  to  right 
and  toward  gun.  Elevating  arms 
▼ibrated  conaideralily. 


Fired  intoaand  butt  No.  1. 

Copper  cylinders  of  40,000 
pounds  initial  compres- 
sion and  tables  of  1893 
used  in  roands  8  and 
10,  and  copper  cylinders 
of  32,000  pounds  initial 
compression  snd  tablea 
of  1890  used  la  roands 
Oandll. 
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918  APPSfirDix  so. 


DAtt. 


i 


Klod. 


Wei^A 


priuBi. 


PnQOcnM* 


KML    t7eli^ 


II 

8 


i 


Tl«f«l 

DfskoMB 

bgfv. 


lustra* 


P.M. 

July  16 


12 


Jnly  16 


18 


Jnly  21 


14 


(si 


£»f.Of. 


127   0 
121    0 


254   « 


2l 


126  0 

127  6 


^'1 


2M    0 


121    0 
121    0 


242    0 


1,8M 

1,849^ 


1,866 
1,666+7 


1,266 
1.2»+7 


Lb$.OM, 


676    0 


13 


275.570 


1    51 


{t 


«39 
Lost. 


576    0 


15 


275.620 


1    61 


i     1,677 

176+«|* 


578    0 


275.470 


10    0 


Digitized  by 


Google 


TEST  BUFFINQTON-CBOZIEB  10-lNCH  DISAPPEABINO  CABBUOE.      319 
ol  Smti9  ^^ok  Prfnmg  Orommdffrom  Jul^  14  to  JuguH  7,  i^M-<-Coatmaed, 


PrcMCHTB  por 

flqaaremch 

of  bore. 


Beeoil. 
pair  of 
rstcbek 
teeth 
(notob). 


Wtod, 
strenfftb 

uia 
dlffeotion. 


BpMlftl  remarks  about  each  ib« 
such  as  offeot  on  piece,  action 
of  breech  mechanism,  oon- 
anmption  of  powder,  soiind  of 
project^  in  flight,  aoittering 
of  fragments,  etc. 


General  lemarka. 


PommdM. 


0,42,436 
U,  42,600 


8,45,840 
t46,M0 


I 


1 


{  §: 


44,660 


I 
I 

I 
If 

u 

f 

•a 

a 


Qnn  palled  down  from  eighth 
to  nineteenth  notch  by  cap- 
stan. Bevetment  repairM 
before 'firing  this  Tonna*  Ele- 
vation of  carriage  cliangee 
slightly  on  firing.  Gun  ran 
to  within  1  inch  of  "  in  bat- 
tery "in  11  seconds.  Small 
leak  under  piston  rod  as  gun 
ran  last  foot  of*'  in  battery." 
Projectifo  came  oat  of  butt 
toward  gnn.  striking  aboat 
100  yards  to  right  or  same. 
Spindle  did  not  rotate.  Ele- 
vating anns  did  not  vibrate. 
The  pad  is  apparently  in  as 
good  eondition  as  ever  it  was. 

Gan  palled  down  to  nineteenth 
notch  bv  capstan.  Sand 
butt  filled  in.  Gun  ran  clear 
in  battery  in  9  seconds. 
Chassis  changed  direction 
very  slightly  as  gun  ran  in 
battery.  Elevating  arms  vi- 
bfated  eonsiderabfy.  Spin- 
dle did  not  rotate.  Shot 
came  out  of  butt  and  fell  on 
toro*  After  this  round  gun 
pulled  back  to  nineteenth 
notch  by  capstan  and  oil 
taken  out  of  cylinders  to 
deepen  slots  in  piston  heads. 
The  heads  of  the  blank  plugs 
are  larger  than  those  of  the 
pressure  gauges,  so  that  the 
same  wrench  does  not  fit 
both.  After  this  round  gun 
entirely  cleaned,  inspected, 
and  found  in  a  perfect  condi- 
tion. 

70  gallons  oil  in  cylinders.  Left 
upper  bolt  holding  plate  to 
gun  leverfoundbniken  before  I 
this  firing.  900  pounds  lead 
removed  from  tJie  counter- 
weight, leaving  the  total 
counterweight  now  70,000 
pounds.  Gun  drawn  from 
Dattery  ttom  ninth  to  six- 
teenth pair  of  ratchet  teeth 
by  means  of  steam  capstan. 
lYoJectile  rammed  ana  gun 
allowed  to  run  * '  in  battery^*  in 
order  to  set  by-pasa  valve. 
Gun  ran  in  battery  Just  righl. 
By-pasa  valve  was  on  arrow- 
head. Gun  drawn  from  bat- 
tery till  pawls  engaged  la 
nineteenth  pair  or  ratchei 
teeth,  by  meana  of  steam  cap- 
stan, and  the  charge  Inaertea. 
After  discharge  the  breeoh 
block  rotated  easily  and 
opened  without  difficulty. 


r  Copper  ovlindors  of  40,000 
pounds  Initial  compression 
and  tables  of  18M  used  in 
rounds  12  and  18. 

Telocities  taken  by  Lieul  F. 
P.  Peck,  Ordnance  Depart- 
ment, U.  8.  Army. 

Copper   ovlinders  of 
pounds  initial  ooi 
and  tables  of  im  used  in 
round  14. 

7ired  to  sea. 

Since  last  firing  the  following 
changes  have  been  made : 

The  slots  in  the  piston  hesda 
have  each  been  deepened 
0.01  inch.  The  arm  of  the 
shot  crane  has  been  short- 
ened slightly  and  the  curva- 
ture decreased  in  order  to 
cause  the  prqjectile  to 
swing  closer  to  the  breech 
and  permit  it  to  be  inserted 
when  higher  (see  remark 
round  Sj.  A  washer  hss 
been  placed  in  the  bottom 
of  the  socket  for  the  shot 
cme,  and  this  bearing  has 
been  still  Author  improved 
by  easing  the  pivot  and 
drlllingan  oil  hole.  Guards 
have  bean  placed  over  each 
of  the  two  pulleys  on  the 
arm  of  the  shot  crane  to 
prevent  the  rope  from  leav- 
ing the  pulleys  in  swinging 
the  projectile  to  the  breech 
of  the  gun.  The  drum  of 
the  shot  crane  has  been 
covered  with  sheet  brass, 
covering  the  helical  groove 
in  its  surface  and  thereby 
increasing  its  capscity 
beyond  therequiremente  of 
service  conditiona,  a  step 
rendered  necessary  by  the 
increased  lift  deroaaded  at 
the  proving  ground.  Kope, 
having  been  round  more  sat- 
isfactory tackle  for  this 
Sar,  was  substituted  for 
ain.  Screw  «ye-bolts, 
sooare  eyes,  have  been 
placed,  one  on  the  ttonl  of 
each  chassis  rail  Ibr  use  as 
fdlorums  in  tripping  tiie 
pawls.  They  are  so  located 
as  to  considerably  increase 
tiie  leverage  on  tlie  pawls, 
as  well  aeon  the  bars  used 
to  trip  them.  Sheet-iron 
Tiags  nave  been  placed,  one 
on  each  piston  rod  in  rear 
of  the  bsletta  buffers  to 
prevent  the  latter  flrom  fol- 
lowing the  atnfling  boxes 
back  when  the  gun  recoils. 
I7ew  barn  have  been  made 
ft»r  tripping  (he  pawls.  A 
shot  tray  to  take  the  place 
oftongsnas  been  made.  It 
is  attsched  to  its  handle  at 
such  an  angle  that  when 
suspended  from  the  ahat 
crane  the  tray  ia  inclined 
at  the  loading  angle. 
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Beoord  of  firing  with  IG-imek  Crozier  wire  w&und  B,  L.  8Uel  fifis,  WatmrUtt  Anmoih 


Date. 


Powder. 


Kind. 


Weight 


Namber  of 
priams. 


Projeotne. 


Kind. 


Weight 


Trarel 

ofshotin 

bore. 


BWBtal 

▼eloci^, 
ftwn 


July  21 
Jvly  23 

Jnly  27 


July  27 


July  31 


July  81 


Ang.   2 


15 


16 


17 


18 


19 


I 

I 
I 


|Xr&t.ar, 


120 
120 


340     0 


110     0 
110     0 


238     0 


1,276 

1.M6+7 


ilsi 


1.268 
1,252+7 


119  13j 

0  2^ 

117  13 

0  2] 


1,284 
Hnsket  powder. 

1.248 
Hoaket  powder. 


238      0 


L6t.0f. 

677    8 


119  m                 1,287 

0  2,  Hntket  powder. 

119  13* 

0  2| 


240      0 


no  13 

0  2 

110  13 

0  2 


240      0 


kpOW4 

1,267 
KoBket  powder. 


1,287 
Huaket  powder. 

1,260 
Hnaket  powder. 


578   8 


578    8 


5T7    0 


677    0 


o    t 
0    0 


15    0 


Koi 
takeh. 


275.470 


2    0 


16    0 


fre.570 


27&670 


275.470 


2    0 
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at  Sandy  Hook  Provimg  Gr&umd,  from  July  id  to  Amgu^i  7,  i^M— Continued. 


square  Inbh 

of  lMl!fO% 


I     Pounda. 

,(      Q.  48,527 

\\    u.a.5<4 


$.43,0e7 
7.48,682 


Beoofl 
pair  of 
ntohet 

teeth 
(notch). 


Wind, 
stronffth 

ana 
direction. 


\  8:S; 


18:2:'^ 


LOO 


{    Q.  41,780 
{    U,  42,864 


13 


18 


OBD  04 ^21 


Special  remarks  about  each  fire, 
•ueh  aa  effect  on  piece,  aeilon 
of  breech  mechanism,  con- 
sumption of  powder,  sonndof 
proJeotUe  in  flight,  aoattering 
of  fragments,  eto. 


General  remarks. 


Gvn  ran  in  battery  J  ost  right. 

Frqjectlle  rieoohetted  twloe. 

Breechblock  worked  easily 

In  opening. 
Oil  wnhdrawn  ttom  cylinders. 

piston  rods  and  tnrottllng 

ban  removed  and  taken  to 

machine  shop. 

With  the  pawls  engaged  in  the 
tenth  pair  of  ratehet  teeth  and 
the  gan  as  left  by  the  recoil 
from  the  last  round  (fired 
with  an  etovation  of  Qo)  the 
loading  angle  was  fonnd  to  be 
no  17'   The 


rammed  at  this  angle.  The 
gun  was  thendrawn from  bat- 
tery by  the  steam  capstan  till 
the  pawls  engaged  first  In  the 
sixteenth  andlMer  In  tbenine- 
teenth  pair  of  ratchet  teeth. 
The  corresponding  loading 
an^ea  were  oo  SiV  and  8^  43', 
reapectlTely.  The  gun  was 
then  allowed  to  ran  in  battery 
to  adjust  the  by-pass  Talve. 

Gun  elevated  to  1<^.  Drawn 
from  battery  to  nineteenth 
pilr  of  teeth.  Elevation  In 
this  position  lO^  5'.  Clharge 
inseixed. 

With  the  pawls  in  a  given  pair 
of  ratohet  teeth  the  loading 
angle  varies  with  the  eleva- 
tion for  which  the  gear  is  set. 
The  upper  end  of  either  ele* 
vating  aim  never  reaches  the 
center  of  the  circular  path 
of  the  oorresponding  elevat- 
ing rack  in  consequence  of 
the  wedges  added  on  top  of 
the  chassis  raila  after  the  cir- 
cular paths  were  located,  and 
this  causes  the  variation  in 
the  loading  angle.  Elevating 
arms  vibratedoonsiderably. 

Shot  rlcochetted  twice.  Gil 
withdrawn  and  piston  rods 
removed  iifter  this  round. 


Gun  ran  in  battery  in  0|  sec- 
onds. Leak  disoovered 
around  two  of  the  bolta  bold- 
ing  the  left  throttling  bar  in 
place  in  right  cylinder  and 
aronnd  one  Dolt  in  right  bar 
of  left  cylinder  as  gun  ran 
*Mn  battery."  Bolts  tight- 
coed  before  firing  this  rouid. 
Gun  traversed  by  6  men. 

Gun  loaded  with  pawls  in 
thirteenth  pair  m  ratohet 
teeth.  OUstmieakedaround 
one  bolt  in  left  throttling 
bar  of  right  cylinder.  Incli- 
nation or  gun  levers  with  gun 
in  battery  12°  to  the  rear  of 
the  vertical.  Qnn  thorough- 
ly cleaned,  inspected,  and 
found  in  good  order. 

T&e  elevating  band  was  found 
to  have  moved  forward  per- 
haps 0.01  inch ;  theclampinff 
nutwastightenedon^tweUtn 
of  a  tun. 


Copper  cylinders  of  40,000 
pounds  initial  compression 
and  tobies  of  1808. 

Fizedtosea. 


Firedtoaea. 

60  gallons  oil  put  in  cylinders ; 
no  overflow  when  gun  ran 
in  battery. 

Since  last  flrlngthe  following 
changes  have  been  made. 
The  throttling  bars  were 
fbund  to  differ  from  each 
other  and  the  cross  sections 
of  a  given  bar  were  found 
to  be  irregular.  The  sloto 
in  the  piston  heads  were 
found  to  DO  Irregular  also. 

The  thinnest  of  the  throt- 
tling bars  was  selected  and 
the  remaining  three  were 
made  to  conform  to  it.  The 
maximum  reduction  in 
thickness  in  any  case  was 
0.02-  inch  (on  one  bar  for 
about  1  foot  of  ita  length). 

The  sloto  in  the  piston  heads 
were  made  uniform  also; 
their  common  depth  now  is 
138  inches.  The  maximum 
thickness  of  metal  removed 
was  about  0.01  inch. 

Copper  cylinders  of  40,000 
pounds  Initial  compression 
and  tables  of  1880. 


00  gallons  neutral  oil  put  in 
cylinders.  Since  last  firing 
each  slot  in  the  piston  heads 
has  been  deepened  0.02  inch. 
The  chassis  mils  are  inclined 
upward  to  the  rear  8o.  The 
traverse  circle  was  found 
not  horisontal  during  last 
firing.  It  has  been  partial- 
ly but  not  wholly  corrected. 

Fired  to  sea. 

Copper  cylinders  for  rounds 
18  and  19,  40,000  pounds 
initial  compression  and 
tobies  of  1888. 
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Record  of  firing  witk  lO-inoh  Crosier  wire  wound  B,  L.  eieel  rifle,  Watervliei  Areenal, 


Date. 


Aag.    6     20  , 


Aug.    G  ,  21 


Aug.    6  I  22 


Aug.    6  ; 


Aug.   7 


24 


Kind. 


Powder. 


I      Frqjectile. 


Weight. 


^priSi!*'   I  Ki»d-  \^^^ 


Lb».  Ox. 

110  m 

,    0      2 

no  13 

0      2 

240      0 

119    13 
0      3 

no  18 

0     8 

240      0 

no    124 
0      3 

no  12 

0      3 

240      0 

1 ,       

Pi 

1 

110    12 
0      4 

no  12 

0      4 
240      0 

1 

je 

^ 

jllO    lU 
0      4 

no  11 

0      4 

2^0      0 

Masket  powder. 

f267 
HoBket  powder. 


1,273 
Masket  powder. 

1.264 
Masket  powder. 


1,274 
Masket  powder. 

1,271 
Masket  powder. 


1,274 
Masket  powder. 

1,274 
Masket  powder. 


1,266 
Masket  powder. 

.  1,272 
Masket  powder. 


1^ 


^1 


'  Travel 


LbM.  Ox. 
676    8 


577    0 


575    0 


I  576    0  ! 


677    0 


176.370 


tion. 


6    0 


lustra- 


Tel  oeitT 
STSfeet 


IM. 


Not         0    0  I 
taken. 


275.570     10    0 


275.370  .    5    0 


Not 
taken. 


2    0 
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at  Sandy  Hook  Proving  Ground,  from  July  14  to  August  7, 7894^Cojitiaued, 


817 
42,108 


C     Q.  ^040 


,  42,080 


C     0,42,982 
\     U,  43,156 


C     0,42.720 
I     U,  43,320 


5     0,43,320 


178 


14 


16 


13 


16 


14 


fdS 


Special  remarks  abont  each  fire, 
anoh  an  efliMt  on  piece,  action 
of  breech  mecbjtniam,  con- 
aomption  of  powder,  soond  of 
projectile  in  night,  scattering 
of  nragments,  etc. 


Gun  traversed  by  4  men  . 


Gun  loaded  with  pawls  in  four- 
teenth pair  of  ratchet  teeth. 


Gun  loaded  with  pawls  in  six- 
teenth notch.  San  in  battery 
in  M  seconds,  striking  against 
buffers  rather  hard.  Gun 
allowed  to  run  in  battery  to 
admit  of  obtaining  proper  de- 
pression to  fire  into  sand  butt 
on  beach  specially  constructed 
for  the  purpose. 

Fired  into  sand  butt  on  beach 
prepared  for  that  purpose. 
Shot  remained  in  butt.  The 
stops  which  limit  the  motion 
of  the  eleyating  gear  per- 
mit only  40  20^  depression. 
They  were  located  with  ref- 
erence to  horisontal  chassis 
rails.  The  upward  slope  of 
8°  finally  giyen  these  rails 
permits  a  greater  depression. 
When  this  round  wss  fired 
the  stops  were  removed  and 
the  gun  depressed  50.  The 
stops  were  afterwards  re- 
placed. 


Two  gallons  of  oil  added  in 
cylinders  to  compensate  for 
leakage.  Kut  on  eleyating 
band  tightened. 

Oil  with^awn  from  cylinders 
to  permit  alteration  in  slots 
in  piston  heads. 


€hfneral  remarks. 


Fired  to  sea.  Bounds  20, 21, 
22,  and  24. 

Another  bolt  out  of  transom 
Joining  gun  levers,  making 
3  in  all. 

Copper  cylinders  of  40,000 
pounds  initial  compression 
and  tables  of  1893  used  in 
rounds  20  to  24,  indusiye. 
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Eecord 

IFtfterrlict 

Date. 

No. 

of 

lire. 

Powder. 

PrqfeetUe. 

Travel  of 
abotin 
bore. 

Sleva. 

tiOB. 

PreasoTB 
peraqoBR 

boce. 

E 

Number  of 
prisma. 

KlBd. 

Weight, 

Lb9.  Oz, 

Inchu. 

o      / 

Tfwyi». 

Aug.  10 

25 

'^                                                    1,276 

Hnaket  powder. 

1,277 

Huaket  powder. 

676    0 

275.470 

10    0 

\\%^ 

Aug.  10 

26 

1.276 
Moaket  powder. 

1,276 
Hnaket  powder. 

578    0 

275.470 

4    0 

5  Q.  43,156 
J  U.  42.640 

Aug.  ID 

27 

1,068 
Mnaket  i>owder. 

1,656 
Mnaket  powder. 

572    0 

276.470 

4    0 

(  Q,  ai.o» 

\  C,  31,042 

Aug.  10 

28 

940 
Moaket  powder. 

064 
Mnaket  powder. 

"c 

c 

1 

576    8 

275.470 

A.    0 

C  Q.  27,000 
\  U.  26,327 

Aug.  10 

29 

648 
Mnaket  powder. 

840 
Mnaket  powder. 

576    0 

276.470 

*«!{8-.tS 

i 

Aug.  11 

30 

707 
Mnaket  powder. 

TOO 

'      577    8 

275. 470 

-{»-.S:S 

_ 

Mnaket  powder. 

150      0 

[To  tMt  acenracy  of 


Aug.  14 

31 

n  prismatic  W.H.,  lot  7; 
sity,  1.880. 

Aug.  14 

32 

1^ 

c 

I 

110    13] 
110   isj 


1,264 

Musket  powder. 

1,284 

I  Mnaket  powder. 


240     0 


119    13|<  1,?73 

2{  Mnaket  powder. 

110    131,  1,274 

2{,  Musket  powder. 


240      0 


575    a 

275.370 

2    88 

§ 

t 

o 

•5 

2 
1 

575    0 

275. 570 

2    30 

^  §.«.«? 


AIM 


D.  41.509 
B,42.7» 
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4r»enaJ,  at  Sandy  Book  Proving  Ground,  from  AuguBt  10  to  August  17,  1894, 


IU»coil, 
pair  of 
ratchet 
teeth 
(notch). 


17 


Wind,  strength  and 
direotion. 


Special  remarlcs  ahont  each  flre«  snch 
aa  effect  on  piece,  action  of  breech 
meclianlsm,  conaumption  of  powder, 
aoirnd  of  prqjeotile  in  flight,  aoatter- 
ing  of  firagmenta,  etc 


General  remarks. 


}   " 


}    • 


Wind  Drom  front 
and  right,  80<».  8 
mileaanhonr;  oa- 
rometer,  80.14 
thermometer,  Tfio 
humidity,  47. 


Wind  front  and  right, 
7  milea  aa  hoar; 
barometer,  80.27 
tbeimometer,  19P 
humidity,  41. 


Seventy  sallona  of  oil  pnt  in  cvlln- 
ders.    Copper  cylinders  of  40,000 

Ctunds    initial    oompreaaion  and 
bleaof  lb88. 


Copmr  oylindera  of  40.000  poonda 
Initial  oompreaaion  and  tames  of 
1808. 


Tenpigs  of  laadremoredfirom  counter- 
weigbt  (1,000  pounds),  before  Kun 
was  allowed  to  run  in  battery.  Gon 
ran  in  too  hard;  throttling  had  to 
be  increased.  Decided  hang  flre. 
Copper  cylinders  of  28,000  pounds 
initial  compression  and  tables  of 
1800. 

Fivemore  pigs  of  lead  (500  pounds), 
remoTed  fromcounterweignt  before 

Sin  waa  allowed  to  run  in  battery, 
ight  hang  fire.  Elevation  did 
not  change  upon  firing  this  round. 
With  the  service  charge  it  changea 
slightly.  Copper  cylinders  of  24,000 
pounds  initial  oompresaion  and 
tables  of  1800. 
Hung  flre  slightly.  Copper  cylin- 
ders of  18,0(w  pounds  initial  oom- 
preaaion and  tabiea  of  1892. 


Five  more  pigs  of  lead  (500  pounds) 
removed  from  oounterweight.  With 
pipes  on  the  levers  and  8  men  on 
each  pipe  the  piece  was  forced  fhmi 
battery  one  pslr  of  teeth— from  third 
to  fourth.  Shot  entered  with  ditfi- 
oulty.  .After  firing,  the  gun  was 
forced  finom  battery  by  hand  from 
the  second  to  the  nineteenth  pair 
of  teeth  by  7  men  on  each  lever. 
Decided  banc  fire.  Ghun  cleaned, 
inspected,  and  fonod  in  good  order 
alter  thia  round. 


Since  last  firing,  slots  in 
piston     head     deepened 
0.015-ineh.    Two  ground 
Joints  and  one  aoMer  Joint 
which  were   leaking  in 
plpea  leading  from  reser- 
voir cylinder   to  piston 
rods,  have  been  reiMired. 
LeftpawUowcred  Slightly 
to  permit  the  right  one  to 
bear  part  of  the  weight. 
Levers  for  tripping  pawls 
lengthened  by  sliamgon 
a  pfece  of  pipe.    One  man 
tnpa  each  pawl  now  with- 
out difficulty. 
The  central    column    of 
prisma  waa  omitted  and 
an  igniter  of  rifie  powder 
inserted  the  ftiU  length 
of  each  charge. 
Fired  to  sea. 


tarrlage  at  3,000  yarda.] 


20 


Wind  fhnn  left  and 
f^nt,  30<>,  10 
an  hour. 


Wind  from  left  and 
front,  Ifio,  10  miles 
an  hour. 


Twentv-five  piga  of  lead  (8,500  pounds) 
addea  to  counterweight.  Auned  at 
the  left  edge  of  the  target.  Mlas- 
fire— primer  exploded,  but  failed  to 
ignite  charge.  Miss— 340  yards  to 
rear  and  25  feet  to  right  of  the  line 
(the  gun  ia  not  visible  from  the  3, 000 

Jrards  target,  and  it  is  difficult  to 
ooate  the  Tine  of  flre  in  oonsequenoe. 
Judging  from  the  results  of  follow- 
ing rounds  there  is  no  doubt  that 
thIa  ahot  waa  a  good  line  and  missed 
over  only).  Struck  reooU  hnffera 
a  pretty  nard  blow. 
Four  piffs  of  lead  added  in  thia  round, 
▲imea  62  feet  to  the  left  ol  left  edge 
of  target.  Hias— 150  vards  to  rear 
and  IS^yarda  to  left.  Struck  recoil 
buffers,  but  not  so  hard  aa  in  pre- 
vious round.  Came  near  talung 
twentieth  pair  of  teeth  and  came 
back  to  ninet«)enth  pair.  Distance 
firom  gun  levers  to  recoil  bnffarsi  li 
inches  after  thia  round. 


Fired  at  3,000  yarda  target. 

Before  this  firing  the  gun 
wsa  aimed  on  the  left  edge 
of  the  3,000  yards  target, 
using  borealghta,  and  the 
direotion  waa  recorded  by 
meana  of  a  pointer  at- 
tached to  the  rear  tranaom 
of  the  ehasaia,  and  a  mark 
on  a  brass  atrip  attached 
to  the  rear  traverse  oircle. 


Digitized  by 


Google 


326  APPENDIX   29. 

Becord  of  firing  with  lO-inch  Crozier  ioire  wound  B.  L, 


Bteel  rifie,  WatervUet  Anatdl, 
[To  test  aocniftcy  of 
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at  Sand^  Hook  Proving  Ground^  from  Augu$t  10  to  Augwt  17,  2554— Continued. 
carriAge  at  3,000>yard8.  ] 


Recoa, 
pair  of 
ratchet 
teeth 
(Dotob). 


Wind,  stren^h  and 
direction. 


Special  remarks  about  each  fire,  such 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  of  powder, 
sound  of  projectile  in  flight,  scatter- 
ing of  fragments,  etc. 


General  remarks. 


10  Wind  firom  left  and 
Aront,  150,  10  miles 
an  hour. 


19  Wind  firom  left  and 
f«^nt,  30O,  10  mUes 
an  hour. 


10  Wind  firom  left  and 
front,  40<3, 8  mUes  an 
boor. 


19  Wind  from  left  and 
front,  35^,  8  miles  an 
hour. 


16  Wind  from  firont  and 
right,  20O,  6  miles  an 
hour. 


17  Wind  from  front  and 
right,  20°,  Smiles  an 
hour. 


Wind  from  firont  and 
right,  Ifio,  15  miles 
an  hour. 


19  Wind  firom  firont  and 
right,  l&o,  18  miles 
an  hour. 


19  Not  tired:  wind  21 
miles  an  hour ;  firing 
suspended.  (17th) : 
Wind  from  firont  and 
left,  70^),  3  miles  an 
hour. 


19     Wind  fix>m  left,  90<3,  3 
miles  an  hour. 


20 


20 


Wind  ttom  firont  and 
left,  15°,  3  miles  an 
hour. 


Wind  firom  firont  and 
left^  9<',  3  miles  an 
hour. 


Aimed  32|  feet  to  left  of  left  edge 
of  target.  Miss— 140  yards  to  roar 
and  6  yards  to  left.  Gnn  ran  in 
battery  a  little  too  hard;  throttling 
increased. 

Aimed  at  left  edge  of  target.  Struck 
target  8  feet  above,  9  feet  left.  Gun 
ran  in  battery  a  verv  little  too  hard : 
throttling  increasea. 


Aimed  at  left  edge  of  target.  Miss>- 
high  and  to  left.  Gnn  ran  in  bat- 
tery a  little  harder;  throttling  in- 
creased. Block  rotated  with  slight 
difficulty  on  opening. 

Aimed  at  left  edge  of  target.  Struck 
target  5  feet  below,  13  ^eet  left. 
Gun  ran  in  battery  too  hard;  throt- 
tling increased.  Block  rotated  with 
greater  difficulty  on  closing. 

Four  gallons  of  oil  added  in  cylinders. 
Aimed  10  feet  to  the  right  of  left 
edge  of  target.  Missed  target  10  or 
15  yards  to  the  left. 

Three  pigs  of  lead  removed  from 
counterweight.  A  imed  25  feet  to  the 
right  of  left  edge  of  target.  Struck 
target  14i  feet  below,  3|  feet  right. 
Two  gallons  of  oil  added  in  cylin- 
ders. 

Ten  pigs  of  lead  removed  from  coun- 
terweight. Aimed  as  in  previous 
round.  Struck  target  12  feet  below, 
5  feet  right. 


Five  pigs  of  lead  removed  from  oonn- 
terweight.  Aimed  20  feet  to  the 
rightof  left  edge  of  target.  Struck 
target  6  feet  bdow,  3^  feet  right. 


Firing  suspended  on  account  of  wind. 
Charge  withdrawn  after  gun  was 
in  battery.  Charge  inserted  again 
August  17,  with  the  gun  still  in  l>at- 
tery.  One  quart  of  oil  added  in 
cylinderH.  Struck  76  feet  in  front, 
ricochetted  through  target  8  feet  be- 
low, 4  feet  left. 

Struck  target  10.5  feet  below,  1  foot 
right 


First  shot  on  target. 


The  spur  wheel  of  the  ele- 
vating gear  was  gradu- 
ated in  degrees  from  0° 
to  15°,  both  inclusive,  and 
the  elevations  2^  27',  29 
33',  2o  38',  and  2P  43' 
were  added,  using  the  old 
French  quadrant.  The 
angle  between  2^  38'  and 
29  43'  was  afterwards  grad- 
uated to  minutes  bv  ifivid- 
ing  the  corresponaiug  arc 
into  five  eqnai  parts.  A 
pointer  for  this  scale  was 
attached  to  the  chassis 
rail;  0.0519  cf  an  inch  of 
arc  on  the  rear  traverse 
circle  measures  an  angle 
of  I'at  it«  center. 

All  the  firing  at  the  3,000 
yards  target  was  done  by 
means  of  the  foregoing 
graduations  and  data. 

Two  gallons  of  oil  added  in 
cyhnders. 

Copper  cylinders  of  40,000 
pounds  initial  compres- 
sion and  tables  of  1893. 

Barometer,  30.18;  thermom- 
eter, 77°;  humidity,  71. 

The  leak  at  the  joint  of  the 
equalizing  pipe  with  left 
cylinder  uoted  in  round  3 
has  not  been  repaired  and 
has  been  getting  worse. 
This  caused  the  increased 
throttling  found  neces- 
sary yesterday.  About  a 
pint  of  oil  is  forced  out 
through  this  leak  each 
time  the  gun  runs  in  bat- 
tery, thus  increasing  the 
recoil. 

Rounds  37, 38, 39, 40,  barome- 
ter, 29.99;  thermometer, 
82°;  humiditv,  72. 

Rounds  41  to  44,  inclusive, 
aimed  at  left  edge  of  tar- 
get. 

Rounds  41, 42, 43, 44,  barom- 
eter, 30.12;  thermometer, 
75<>;  humidity,  51, 
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APPENDIX   29. 
Record  ofJiHng  with  lO-ineh  CroMUtwim 


Dftte. 


Ang.  17 


Aug.  17 


Aug.  17 


Aug.  17 


Aug.  17 


of 
fire. 


45 


46 


47 


Kind. 


40 


Aug.  17 


Aug.  17 


Aug.  17 


60 


SI 


52 


! 

o 
^9 


Powder. 


Weight. 


Lbt.  Ot. 
119    13| 

U9   m 


240      0 


110    18, 

2f 

110    18  I 


240      0 


110    U, 

^\ 
110    18, 

2t 


240      0 


UO  13¥ 
2, 

110  18, 
2* 


240      0 


110  m 
2't 

UO  18, 
2| 


240      0 


no    18 
110    18 


240      0 


UO  m 

2 
UO    18 
2r 


240 


UO  n\ 
2, 

110  18, 
2* 


240      0 


ynmberof 
priima. 


Hnaket  powder. 

1,270 

Hnaket  powder. 


1,268 
Husket  powder. 

1,278 
Hueket  powder. 


1,274 
Hnaket  powder. 

1,278 
Hcuiket  powder. 


1,268 
Hnsket  powder. 

1,270 
Hnaket  powder. 


1,268 
Hnaket  powder. 

1,272 
Hnaket  powder. 


1,267 
Hnaket  powder. 

1,278 
Hnaket  powder. 


1,265 
Hnaket  powder. 

1,271 
Hnaket  powder. 


1,264 
Hnaket  i>owder. 

1,274 
Hnaket  powder. 


PiviJeotile. 


Kind. 


i 


Weight. 


PovfMTa. 
IW7 


677 


677 


576 


576 


676 


675 


575 


Tmyel 
of  allot  In 


275.670 


275.470 


275.470 


275.470 


275.820 


275.420 


275.470 


275.370 


Elevft. 


ben. 


2    40 


2    40 


\  Q.43.9N 
\  U.42.MS 


5  i),tt.s 

I  B.41,7 


tt.SiS 


2    40 


1.42,222 


2    40 


2    42 


(  D.4d,«!0 


(   Q,43,«j! 
\  U.43,2M| 


2    42 


D,40,ie 
K.41,(» 


2    48 


ir*^ 


2    43 


43,3« 


D,40.055 
B,41,W 
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Wai0nliti  Arsenal,  ai  Sandy  Hook  Proving  Ground,  Av^usi  17, 1894, 
carriage  si  8,000  yards.] 


Ueooil 
pair  of 

ratchet 
teeth 

(notch.) 


strength  and 


rind,  strong 
direetio] 


^;>eoial  remarks  aboat 
each  ftre,  sach  as  effect 
on  piece,  action  of  breech 
mechanism,  consumption 
of  powder,  sound  of  pro> 
JeotUe  in  flight,  scatter- 
ing of  fragments,  ete. 


General  remarks. 


10 


20 


20 


18 


20 


20 


Wind  from  fhmt  and 
right,  W>,  8  miles  an 
hour. 


Wind  from  firont  and 
right,  Ifio,  3  miles  an 
hour. 


Wind  from  front  and 
right,20o,3mUeean 
hoar. 


Wind  from  front  and 
right,  y>,  6  miles  an 
boor. 


Wind  from  front  and 
riKht,15o,10mile«an 
hoiir. 


Wind  ftt>m  firont  and 
right,  16°,10milesan 
hour. 


Wind  frtmi  fhmt  and 
right,  l&o,  8  miles  an 
hour. 


Wind  from  fhmt  and 
right,  l&o.  Smiles  an 
hour. 


Struck  buffers  very  gently 
coming  down. 


Two  and  one-half  gallons 
of  oil  added  in  cylin- 
ders. Three  men  to  ro- 
tate block  on  dosing. 


Struck  recoil  buffers 
gently.  Waited  about 
one-half  hour  between 
rounds  46  and  47  for  ves- 
sels to  pass. 


Five  pigs  of  lead  added  to 
counterweight  before 
firing  this  round  and 
removed  immediately 
after. 


Two  galloDs  (minus)  oU 
added  in  cylinders. 
Five  bolts  out  on  left 

'  side  of  transom  holding 
gun  levers  together. 
I)elay  of  about  one-half 
hour  waiting  for  vessels 
to  pass.  Head  wind 
f^nening  considera- 
bly. PrqJectileUghter. 
Elevation  increased. 


Three  pigs  of  l<»ad  added 
to  counterwelsht  before 
firing  round  Ko.  52. 


Aimed  at  left  edge  of  target.  Copper 
cylinders  of  40,000  pounds  initial  com- 
pression and  tables  of  1893. 

Barometer,  30.14;  thermometer,  93^; 
humidity,  43. 

TARGET. 


Center  of  impact—  Feet. 

Below 4.76 

Left 6.8 

Mean  vertical  deviation  from  cen- 
terofimpact 4.6 

Mean  horizontal  deviation  fh>m 
center  of  impact 1.38 

Mean  deviation  from  center  of  im- 
pact      4.8 

Center  of  impact  from  vertical 
plane  through  axis  of  gun, 
right 14.2 
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APPENDIX   29. 
Record  of  firing  with  lOAnck  CroMier 


wire  w<mmd  B,  X.  $ied  rife, 


Dmte. 


No. 
of 
flro. 


Powdw. 


Kind. 


Weight 


JL  M. 

Aug.  21 


Aug.  21 


Ang.  21 


Aag.  21 


53 


54 


66 


56 


a 

■s 


I 

I 


»< 

^ 


Lbi.  Oz. 
110    13, 

110    13, 


240      0 


110    184 

^ 
110    18^ 


240      0 


lie    13 

110  la 


240      0 


110  l^ 

110    13{ 
2* 


240      0 


Number  of 
prisma. 


1,272 
Miuket  powder. 

1,264 
Mnaket  powder. 


1.270 
Miuket  powder. 

1,287+6 
Musket  powder. 


1,274 
Miuket  powder. 

1,276 
Mtiaket  powder. 


1,207 
Musket  powder. 

1,272 
Miuket  powder. 


PraJeciUe. 
Weight. 


Kind. 


r 


Pounda. 

576 


577 


574 


676 


TrftTel 
of  shot 
in  bore. 


Inehs*. 
275.870 


275.370 


276.370 


275.370 


Slers- 
Uon. 


Prsesure 

per  square 

inch  of 


Pomndt. 


" » \  %:kz 


^  i   B.42, 


10    20 


10      0 


.410 
B,  42,844 


Nottnken. 


Not  taken. 
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Watervliet  Arsenal,  at  Sandy  Hook  Proving  Ground,  Angnat  gl,  1894, 


Recon, 
pair  of 
ratchet 
teeth 
(notch). 

Wind, 
strength 

liraotion 

Special  remarks  aboateach  Are,  such  as 
eflfeot  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  projectile  In  flight,  scattering  of 
fragments,  etc 

Oeoeral  remarks. 

17 
17 

1 

If 

9| 

f 

Crlinders  filled.    About  one  quart  lost 

One  gaUon  of  oil  added  in  cylinders. 
Six  blaclc  prisms  used  in  base  of  car- 
tridge in  addition  to  the  centraligniter. 
The  transom  Joining  the  gun  levers  was 

So  manv  of  the  bolts  were  broken  that 
one  end  of  it  was  entirely  detached 

Before  this  firing  the  following  repairs 

looking  pin  of  the  tray  Utoh.    The 
burrs  were  removed  and  the  bearing 
of  the  pin  was  enlarged  so  as  to  ride 

ger  of  engaging  therein.    The  oil  waa 
removed  from  the  cylinders  aod  an 
effort  made  to  repair  the  leak  in  the 
Joint  between  the  equalising  pipe  and 
the  left  cyUnder.    The  lec^  was  di- 
minished, but  not  wholly  stopped. 
The  handle  of  the  translating  foSer 
was  lengthened  to  10  inches  by  fitting 
a  rIsava  ovAr  it  in  order  lo  afford  raam 

for  2  men   to  grasp  it.     This  was 
found  desirable,  due  to  the  necessity 
of  always  eloaing  the  block  with  the 
gun  at  a  considerable  elevation  (the 
loading  angle).    This  sleeve  was  re- 
moved for  firing. 
Copper  oylindersof  40,000  pounds  iilltial 

Fired  to  sea. 
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Kecordi  of  firing  with  lO-inch  Crozier  wire  wound  B.  L.  9te^  H<«, 


of 
fire. 

Powder. 

Projectile. 

Travel  of 
shot  in 
hore. 

Preasare 

Date. 

Kind. 

Weight 

Xumber  of 
prisms. 

Kind. 

Weight. 

tlon. 

bote. 

p.  M. 
Aug.  21 

1 
57 

1 

r                                        1.268 

Musket  powder. 

1,277 

Musket  powder. 

Pounds. 
576 

Not  taken. 

o 
10 

Not  taken. 

AuR.  21 

£8 

1,267 

1.266 
Moeket  powder. 

675 

Not  taken. 

Not  taken. 

Aug.  21 

1 

1.270 
Musket  powder. 

1,270 
Musket  powder. 

677 

Hot  taken. 

Kottakra. 

1 

Aug.  21 

60  1 

1,267 
Musket  powder. 

1,272 
Musket  powder. 

576 

Not  taken. 

Not  taken. 

i 

Aug.  2L 

Ml 

t 
1 

1.273  1 
Musket  powder.  1 

1,272 
Musket  powder. 

576 

Not  taken. 

• 

Kot  taken. 

Aug.  21 

i 

1 

j 

62 

■  ^  • 

a 
• 

1 
1 

1.266 
Musket  powder.  1 

1,266  1 
Musket  powder.  '■ 

1 
1 

1 

576 

Not  taken. 

Not  taken. 

. 

Digitized  by 


Google 


TEST  BUFFINGTON-CROZIER  10-INCH  DISAPPEABING  CARRIAGE       883 


WaiertUei  Ar$enal,  at  Sandy  Hook  Proving  Ground,  Aug%at  £1, 1894, 
fornpMity.] 


Bacoil. 


Wind. 


r 


direction. 


Special  remarks  about  each  fire,  such 
as  eflect  on  piece,  action  of  breech 
mechaninn,oon8amption  of  powder, 
•oand  of  projectile  in  flignt,  aeat- 
tering  of  fragments,  etc. 


General  remarks. 


Notnoted. 


Not  noted. 


Not  noted. 


Not  noted. 


Not  noted. 


Not  noted. 


Abont  half  a  gallon  of  water  was 
thrown  into  the  chamber  before 
loading,  to  soften  the  reeidae.  The 
water  siasled  when  it  struck  the 
metaL 


Abont  half  a  gallon  of  water  was 
thrown  Into  the  chamber  before 
loading  to  soften  the  residue.  The 
water  sizzled  when  it  stmok  the 
metal.  The  breechblock  oonld  not 
be  rotated  after  closing.  It  was 
withdrawn  and  the  spindle  and  lock 
nnts  were  loosened  sliffhtly;  it  was 
then  rotated  but  with  some  diffi- 
culty. The  trouble  was  probably 
caused,  mainly,  bv  the  spmdle  nut 
beine  tightened  tnroneh  turning  the 
spinoie  in  removing  toe  oiitnrating 
primers  from  the  vent.  The  primers 
were  inserted  and  removed  ^ile  the 
breechblock  was  out.  In  thus  re- 
moving a  primer  which  has  been 
upset  by  tbe  discharge,  it  is  possi- 
ble to  turn  the  spindle  and  tighten 
the  nut.    The  loading  crane  is  so 


swung  to  the  breech  of  the  gun 
with  Its  axis  at  right  angles  to 
that  of  the  gun  and  then  revolved 
until  these  axes  are  coincident. 
Due  to  the  hasty  loading,  the  point 
of  the  projectile  struck  asainst  the 
interior  of  the  breech  putte  while 
making  this  revolution,  in  several 
instances  producing  burrs  which 
interfered  some  with  closing  and 
still  more  with  rotating  the  block, 
theburrshave  since  been  removed. 
An  other  possible  contribution  to 
the  sticking  of  the  block  was  the 
expansion  of  the  split  rings  in  the 
dbrecUon  of  their  thickness.  They 
were  quite  hot,  and  the  expansion 
may  have  been  sufficient  to  force 
the  fHctionless  disk  hard  back 
against  the  front  of  the  block. 


Counterweight,  <nL400pounds.  Started 
with  the  breechblock  open ;  loading 
tray  in  gun ;  first  charge  on  truck 
nearc^un ;  projectile  on  platform  and 
not  m  carrier.  The  remaining 
charges  were  stored  about  85  feet 
from  the  gnn  in  rear  of  a  traverse, 
and  were  kept  covered  with  a  paulin. 
The  projectiles  were  all  on  the  plat- 
form. 

Twelve  men  served  the  gnn,  includ- 
ing brineing  the  powder  from  in 
rear  of  the  traverse. 

The  gnn  was  not  sponged  throughout 
the  firing. 
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Beoord  of  firing  with  lO-inch  Crogier  wire  wound  B.  L,  $ieel  rifie,  WaienHH 

[Tecteaniage 


Date. 


No. 

of 

fire. 


P.M. 

Aug.  21 


63 


Aag;  21 


Aug.  21 


Aag.  21 


Powder. 


Kind. 


Weight. 


Lbi.  Oz. 
119    lU 


110 


240    0 


240 


;  110    Idh 


240      0 


lie  13( 

2f 

110  la^ 

2| 


240      0 


HTnmberof 
prisms.  . 


1,275 
Musket  powder. 

1.274 
Musket  powder. 


Mnsket  powder. 

1.272 

Musket  powder. 


1.270 
Musket  powder. 

1.206 
Musket  powder. 


1.271 
Mnsket  powder. 

1,270 
Mnsket  powder. 


Prqjeotile. 


Kind. 


Weight. 


PoundB, 
576 


676 


576 


677 


Trsvel  of ' 
shot  in 


tion. 


KotUkrii 


Kot  taken. 


Not  taken. 


Not  taken. 


Pressure  I 

persoasre' 

inchof 


Nottaken. 


Not  taken. 


Not  taken. 


Not  taken. 
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Artfuul,  at  Saudif  Hook  Froving  Grmmdf  Augu9i  $1,  i£9tf— Continaed. 
for  rapidity] 


BmoU. 


Wind, 
sireag  ~ 


i£th 
ana 
direction. 


Not  noted. 


Speeiftl  ramark*  about  each  fire,  anch 
aa  offBct  on  piece,  action  of  breeeh 
meehaniam,oaii8nniption  of  powder, 
aonnd  of  projectile  in  flight,  aoat- 
taring  of  nragnwnta,  etc. 


Not  noted. 


Not 


Not  noted. 


The  primer  wtm  Ibrgotten  till  after 
the  bteeohbhMk  waa  doaed,  thus 
canaing  ooniidenble  delay  in  thii 
round. 


General  remarka. 


The  eleration  ohanged  le 
mlnnte  in  firing  tae  ten  roonda. 

After  thia  firing  the  gun  waa  deaned 
Mid  inapectea.  The  landa  aean  to 
be  worn  away  oonaiderablv  on  the 
forcing  cone,  eapeciaily  in  the  upper 
half  of  the  bore.  Otherwiaethegnn 


appeara  to  be  in  good 
anowa  little  eroefon. 

TIME  RBQUIBSD  TO  FIRE  TEN 
BOUNDS. 


From  command  "load" 

tofintronnd 

From  first  round  to  aee- 

ondroond 

From  eeoond  round  to 

third  round 

From   third   round   to 

'    fourth  round 

From  fourth  round  to 

fifth  round 

From    fifth    round    to 

sixth  round 

From   sixth   round  to 

seventh  round 

From  seTcnth  round  to 

eighth  round 

From  eighth  round  to 

ninth  round 

From   ninth   round  to 

tenth  round 

Actual  time  to  fire  ten 
rounda 

Time  to  loosen  apindle 
nuta  and  for  vesaela  to 
get  out  of  the  way 

Total  time  from 
command  *'load" 
till  the  laat  of 
the  ten  shots 
waa  fired 


Ifin- 


utea. 


Sec- 
onda. 


22 

22 

m 
m 

S4 

271 
24 
60 


14  ' 

I 
7 


38 


1»A 
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Beodrd  of  firing  with  IMnch  Crozier  wire  wammd  B.  X.  Bieel  rifie^  WaienHiA 


Dat«. 


No. 
ot 
fire. 


Powder. 


Kind. 


Weight. 


Number  of 
priame. 


Fnjectile. 


Kind. 


Weight 


Travel  of 

shot  in 

bore. 


Elerra^ 
tion. 


boR. 


Aug.  24 


Aug.  28 


e? 


68 


li 


I! 


Ajp 


Z^.   Ok. 


119    13 
110    13 


1.27i 
Mnaket  powder. 

1,276 
Mntket  powder. 


240     0 


119    13 
119    13 


1,278 
Mufket  powder. 

1.285 
Musket  powder. 


240     0 


Potmdf. 


575 


Indi, 


Not  taken. 


10 


^g.4I^ 


41,«»t 


576 


275.200 


10 


I>,  4O.0Q0 
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Ar$mal,  at  Sandjf  Hook  Proving  Ground,  from  August  U  to  August  28, 1894, 


Beootl, 

pair  of 

ratchet 

teeth 

(notch), 


Wind, 
streiiffth 

ana 
direction. 


Speoiftl  remarks  abont  each  fire,  each 
as  effect  on  piece,  action  of  breech 
mechanism,  consumption  ofpowder, 
sonnd  of  nroJeotUe  in  flight, 
tering  of  fragments,  etc. 


General  remarks. 


17 


17 


Onn  star  gauged  after  this  round. 


2|  gaUons  of  oil  added  in  ovlinders. 
The  solder  Joint  at  the  right  end  of 
the  copper  pipe  leading  fk^m  the 
reservoir  cylinder  to  the  piston  rod 
is  leaking  again. 


Fired  to  sea. 

The  counterweight  is  composed  of  9  cast- 
iron  disks  wluch  were  meant  to  weigh 
7,000  pounds  each;  i  cast-iron  semi- 
disks  which  were  meant  to  weigh 
1,000  pounds  each,  and  24  pigs  of  lead 
supposed  to  weigh  100  pounds  each. 
The  records  of  the  quantity  of  counter- 
weight used  up  to  date  have  been  made 
up  on  the  above  basis. 

The  shipping  list  shows  the  cast-iron 
portion  of  the  counterweight  to  weigh 
64,675  pounds  instead  of  67,000  pounds, 
indicated  by  the  above  data. 

The  average  weight  of  the  lead  pigs,  de- 
terminea  by  weighing  10,  is  88  pounds. 

The  actual  weight  of  the  counterweight, 
as  flnallv  adjusted,  is  66,787  pounds  in- 
stead ox  60,400  pounds,  as  stated  in 
round  67. 

Copper  cylinders  of  40,000  pounds  initial 
compression  and  tables  of  1896. 


OBB  94 22 
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AUGUST  31.  1804. 


GUN   **IN  BATTERY." 

To  determine  time  for  eleyating  the  ffun  from  —  5°  to  -f  15°,  and  the  reverse: 
The  actual  limits  of  elevation  with  the  present  location  of  the  stops  are  —  4°  30* 

and  + 16°. 
Greater  depression  can  be  secured  by  removing  the  stops:    (See  Remarks  ronnd 23.) 
The  gun  was  depressed  from  4- 15°  to  ~  4°  20'  in  34|  seconds  and  was  elevated 

from  —4°  20'  to  -j- 16°  in  31  seconds,  by  two  men  at  each  hand  wheel,  4  men  in  alL 
To  determine  time  for  traversing  the  eun : 
The  gun  was  traversed  through  an  angle  of  48°  56'  (all  .the  proof  platform  admits) 

in  1  minute  59i  seconds,  by  two  men  working  on  each  handle,  4  men  in  all. 
To  determine  the  time  required  to  draw  the  gun  from  battery  by  hand : 
Two  tackles  were  used  for  this  purpose,  one  on  each  side.    Two  blocks  of  3  sheaTes 

each  were  used  in  each  tackle.    £ach  fall  was  led  to  its  own  drum  on  the  geared 

windlass  which  constitutes  a  part  of  the  carriage. 
Ten  men  were  employed— 4  on  each  handle  of  the  windlass  and  1  on  each  fall. 

The  eye  of  the  upper  ^block  on  left  side  broke  at  the  end  of  3  minutes  and  38  seconds. 

The  gun  was  drawn  from  battery  the  remaining  distance  bv  the  tackle  on  the  right, 

in  order  to  proceed  with  other  details  of  the  programme  wnile  the  block  waa  being 

repaired.    Time  not  noted. 

GUN    "from  battery." 

To  determine  time  required  to  traverse  the  gun : 

The  gun  was  traversed  through  an  angle  of  48°  56'  (all  the  proof  platform  admitE) 
by  4  men  on  each  handle,  8  men  in  all,  in  2  minutes  5f  seeonda. 

To  determine  time  required  for  eleyating  the  gun  from  — 4°  20'  to  -f- 16°  and  the 
reverse : 

Elevated  in  30  seoonds  by  2  men,  1  on  each'handwheel. 

Depressed  in  54^  seconds  bv  2  men,  1  on  each  handwheel. 

Elevated  in  20  seconds  by  4  men,  2  on  each  handwheel. 

Depressed  in  29  seconds  by  4  men,  2  on  each  handwheel. 

To  determine  the  time  required  for  the  gun  to  run  '^in  battery'' : 

Done  in  11^  seconds. 

One  man  tripped  each  pawl,  2  men  in  all. 

The  time  ^as  kept  by  the  president  of  the  Ordnance  Board. 

SEPTEMBER  1, 1894. 
GUN   "IN  BATTERY." 

To  determine  time  required  to  draw  gun  from  battery  by  hand: 
The  tackles  used  and  their  arrangement  were  the  same  as  yesterday.    Ten  men 
were  employed ;  4  on  each  handle  of  the  windlass  and  1  on  each  fall. 

The  eye  of  the  upper  block  on  the  left  side  again  broke ;  this  time  at  the  end  of  4 
minutes  and  29  seconds.  This  eye  was  considerably  smaller  than  that  of  the  ri|:bt 
block.  The  left  tackle  was  disengaged  and  the  gun  drawn  back  the  remaining  ob- 
tance  by  the  right  tackle  alone  in  7  minutes  4^  seconds.  The  men  were  distzibated 
as  before  except  that  2  men  were  on  the  fall  of  the  remaining  tackle. 


Minutes. 

Total  time  from  start  till  gan  was  "from  battery"  (the  pawls 
in  the  20tli  pair  of  ratchet  teeth) 

14 
3 

58 

2i| 

JjesA  dclav  cauHed  bv  removincr  left  tacklf^ . ....        

Time  oonsumed  in  drawing  gun  fh}m  battery 

11 

m 

None  of  the  coonterweight  was  moved  for  this  operation. 

The  time  was  kept  by  the  president  of  the  Ordnance  Board. 

Firing  conducted  in  the  presence  of  the  Ordnance  Board.  Present:  M%j.  F.  H. 
PhippS;  Ordnance  Department;  Capt.  F.  Heath,  Ordnance  Department;  Capt  ^' 
Crozier^  Ordnance  Department. 
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PBOGBESS  REPORT  ON  TEST  OF  BROWN  S-INCH  WIRE  OUN. 

(1  piste.) 

The  Oednancb  Boabb,  U.  S.  Abmt, 

New  Yobk  Absenal, 
Governors  Island^  N.  Y.  JT.,  May  lOy  1B94. 
SiB:  The  following  progress  report  of  the, test  of  the  5«inch  Brown 
segmental  wire  gan  is  respectfdlly  submitted: 

It  is  understood  that  complete  drawings  of  the  gun  are  on  file  in  the 
Ordnance  Office,  but  the  following  figures  are  given  for  ready  refer- 
ence: 

Weight  of  gun : tons..      3.75 

Number  of  segments 12 

Length  of  powder  chamber inches..    47.5 

Diameter  of  powder  chamber inches. .      5. 25 

Weight  of  projectile pounds..         60 

Travel  of  shot inolies...  172.5 

Service  charse pounds..         31 

Service  velocity foot-seconds..    2,300 

Servlee  pressure per  square  inch — ^pounds..  40,000 

Battering  charge pounds..         35 

Battering  velocity foot-seconds..    2,600 

Battering  pressure per  square  inch — pounds..  50,000 

Stated  e&stio  strength per  square  inch— pounds..  63,*000 

The  charges,  yelocities,  and  pressures  are  what  were  expected  by 
the  gun  company  to  be  obtained  with  brown  powders. 

The  elastic  strength  is  given  as  the  pressure  at  the  bore,  which 
would  reduce  the  pressure  between  the  longitudinal  segments  to  zero 
under  the  supposition  that  the  liner  should  remain  intact. 

After  corre6i)ondence  with  the  trustees,  the  following  programme  for 
the  first  500  rounds  of  the  test  was  adopted : 

(1)  Twenty  rounds,  at  the  expense  of  the  United  States,  to  be  allowed  for  the  pur- 
pose of  testing  powder,  making  adjustments,  etc.,  these  rounds  to  be  fired  at  any 
stage  of  the  test  that  the  company  may  desire. 

(2)  Twenty  rounds  to  be  fired  with  charges  giving  pressures  of  36,000  to  40,000 
pounds  per  square  inch. 

(3)  ^xty  rounds  to  be  fired  with  charges<giving  pressures  of  50,000  pounds  per 
square  ineh,  to  be  known  as  battering  charges. 

(4)  Eighty  rounds  to  be  fired  with  charges  giving  pressures  of  40,000  pounds  per 
square  inch,  to  be  known  as  service  charges. 

(5)  Twenty  rounds  to  be  fired  with  battering  charges. 

(6)  Eighty  rounds  to  be  fired  with  service  charges. 

(7)  Twenty  rounds  to  be  fired  with  battering  charges. 

(8)  Eighty  rounds  to  be  fired  with  service  charges. 

(9)  Twenty  rounds  to  be  fired  with  battering  charges. 

(10)  Eighty  rounds  to  be  fired  with  service  charges. 

(11)  Twenty  rounds  to  be  fired  with  battering  charges. 

(12)  The  company  to  be  permitted  to  fire,  at  its  own  expense,  whatever  number  of 
rounds  it  may  desire  for  uie  pu^ose  of  testing  powder,  makmg  adjustments,  etc.. 
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each  round  with  pressnre  as  high  as  40,000  and  lew  than  50,000  ponnds  per  sqiiare 
inch  to  he  considered  a  hattering  ronnd  of  the  teat.  Bounds  with  pressures  less  thin 
40,000  ponnds  per  sqnare  inch  not  to  be  counted  in  the  test. 

(13)  Charges  giving  pressures  accidentally  less  than  those  established  for  service 
and  battering  charges  by  not  more  than  5  per  cent  may  be  counted  as  such  chargw. 

(14)  The  company  to  be  permitted  to  fire,  in  lieu  of  any  battering  charge,  a  chuge 
gjiving  a  pressure  greater  than  50,000  pounds  per  square  inch.  Snch  round  to  be.con* 
sidered  a  battering  round  of  the  test. 

(15)  The  angles  of  elevation  to  vary  between  7  degrees  depression  and  20  degrees 
elevation,  and  to  be  determined  by  the  board. 

(16)  The  company  to  be  permitted  to  insert,  at  its  own  expense^  a  chase  lining  in 
the  gun  at  any  stage  of  the  test. 

(17)  The  company  to  be  permitted  to  renew,  at  its  own  expense,  the  lining  tube 
whenever  it  may  desire,  the  endurance  and  condition  upon  removal  of  each  tube  to 
be  carefully  noted. 

(18)  Should  the  breech  mechanism  fail,  the  company  to  be  permitted  to  replace  it, 
at  its  own  expense,  by  a  stronger  one. 

(19)  Tbe  company  to  be  permitted  to  change,  at  its  own  expense,  the  character  of 
thejns  check  snould  the  one  provided  be  found  nnsuited  to  high  pressures. 

(20)  The  company  to  be  peimitted  to  use  a  lubricating  wad,  or  other  device  designed 
to  diminish  erosion,  at  the  base  of  the  projectile. 

(21)  The  gun  to  be  star  gauged  after  each  relining,  after  each  100  rounds  of  the 
test,  and  at  such  other  time  as  the  board  may  direct. 

(22)  Velocities  and  pressures  to  be  measured  for  a  sufficient  number  of  rounds  to 
determine  these  elements  for  each  charge  and  kind  of  powder. 

The  gall  was  mounted  upon  an  old-style  8-inch  casemate  carriage 
altered  for  the  puri>ose,  and  in  accordance  with  the  above  programme 
the  rounds  exhibited  by  the  inclosed  table  have  been  fired. 

In  the  earlier  rounds  much  difficulty  was  experienced  with  the  pres- 
sure gauges,  of  which  as  many  as  five  were  sometimes  used  for  the  same 
round  with  great  disagreement  as  to  records.  Some  of  the  gauges 
were  secured  in  the  usual  way  and  some  were  placed  loose  in  the  bore. 

The  records  of  pressure  throughout  the  test  exhibited  much  irrega- 
larity,  varying  often  by  10,000  or  12,000  pounds  in  consecutive  rounds 
with  equal  charges  of  the  same  kind  of  powder.  In  endeavoring  to 
obtain  a  pressure  of  60,000  pounds  per  square  inch  with  brown  powder, 
abnormal  results  were  frequently  obtained,  the  pressure  rising  fix)in 
about  43,000  pounds  per  square  inch  to  70,000  or  80,000  pounds  for  a 
slight  increase  in  the  charge.  The  pressures  thus  recorded  were 
undoubtedly  in  most  cases  wave  pressures,  and  to  reduce  their  inten- 
sity an  igniter  consisting  of  from  2  to  3  ounces  of  rifle  powder,  which 
was  sewed  in  a  long  serge  tube,  was  stretched  throughout  the  length 
of  the  cartridge.  With  this  the  abnormal  pressures  were  not  so  fre- 
quent, although  they  still  occurred. 

A  wad  of  hair  felt  three-fourths  of  an  inch  thick,  upon  which  was 
spread  seven-eighths  of  an  inch  thickness  of  paraffin,  was  placed  in 
rear  of  the  projectile  with  the  design  on  the  part  of  the  inventor  of 
diminishing  erosion. 

Up  to  and  including  the  eighty- seventh  round  the  gas  check  used 
was  a  copx)er  cup  placed  against  the  metallic  head,  taking  the  place  of 
the  usual  mushroom  head;  after  this  round  this  was  changed  to  the 
ordinary  form  of  the  de  Bange  gas  check  with  split  ring. 

At  the  fifty- fifth  round,  which  was  with  32  pounds  of  brown  prismatic 
powder,  a  mean  pressure  of  76,750  pounds  was  recorded,  and  the  spindle 
was  broken  across  at  the  inner  end  of  the  thread  for  the  locking  nuts. 
In  this  round  the  long  igniter  in  a  tube  was  not  used.  A  new  spindle 
was  made. 

At  the  one  hundred  and  seventeenth  round  the  spindle  was  again 
broken,  the  charge  being  30  i)ounds  of  brown  prismatic  pjowder  and  tii6 
mean  recorded  pressure  being  52,700  pounds  per  square  inclu 
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A  new  spindle  was  fitted  to  the  old  mushroom  head,  bat  at  the  one 
hundred  and  nineteenth  round  it  was  again  broken,  this  time  into  three 
pieces,  the  charge  being  the  same,  i.  e.  30  pounds  of  brown  prismatic 
powder,  and  the  recorded  pressure  50,500  pounds  per  square  inch.  A 
new  spindle  was  made  which  lasted  until  the  suspension  of  the  test. 

After  the  fifty-fifth  and  one  hundred  and  sixty-first  rounds  rubber 
impressions  were  taken  of  the  i)ortion  of  the  bore  in  the  vicinity  and 
forward  of  the  front  end  of  the  lining  tube;  the  latter  set  shows  a  slight 
twisting  of  the  lining  tube  and  serious  scoring  forward  of  it,  the  joints 
between  the  staves  l^ing  also  distinctly  marked. 

The  impressions  are  forwarded  separately  by  express. 

After  the  one  hundred  and  ninety-second  round,  which  was  with  a 
charge  of  36  pounds  of  brown  prismatic  powder,  giving  recorded  pres- 
sures of  50,956  pounds  and  48,450  pounds  in  the  two  gauges  used,  two 
large  cracks  were  discovered  in  the  lining  tube  in  the  positions  shown 
on  the  inclosed  tracing.  The  upper  crack  is  about  one-quarter  of  an 
inch  wide  at  its  widest  part  and  the  lower  one  slightly  narrower.  A 
considerable  quantity  of  gas  escaped  from  under  the  front  edge  of  the 
trunnion  ring,  which  seems  to  have  passed  through  the  staves  and 
wire,  although  it  is  possible  for  it  to  have  passed  around  the  rear  ends 
of  the  staves,  through  the  screw  threads  of  the  rear  spool  ring,  and 
then  through  the  wire.  Impressions  showing  the  cracks  are  forwarded 
by  express.. 

The  gun  being  rendered  unserviceable,  the  test  was  suspended,  and 
permission  was  given  the  company  to  remove  it  for  dismantling  and 
inspection  by  the  board,  which  permission  they  have  not  yet  availed 
themselves  of. 

Considerable  interest  attaches  to  the  experiments  with  Leonard 
smokeless  i>owder,  which  were  made  during  the  progress  of  the  test,  but 
which  will  not  be  dwelt  upon  here,  attention  only  being  invited  to  the 
one  hundred  and  sixteenth  round  giving  a  velocity  of  2,986  foot  seconds, 
with  recorded  pressures  of  40,100  and  40,240  pounds  per  square  inch. 

The  breech  mechanism,  with  the  exception  of  the  breaks  of  the 
spindle  noted,  worked  satisfactorily  throughout. 

The  final  star  gauging  is  not  yet  completed;  the  record  will  be  for- 
warded later. 

It  is  requested  that  the  rubber  impressions  be  returned  to  the  Prov- 
ing Ground  for  storage. 

Firing  record  is  sent  separately  by  mail. 

Frank 'Heath, 
Captairij  Ordnance  Department^  U.  8.  Army, 

Senior  Member  Present, 
William  Cbozibb, 
Captain^  Ordnance  Department^  U.  8.  Army. 

The  Chief  of  Obdnanoe,  U.  S.  Army, 

Washington^  D,  0. 
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Bounds  firfd  from  Snneh  Broufn  segmenUil  ivtrs  yim. 
BBOWN  PRISMATIC  POWDER. 


If  umber 
of  rofoadfl. 


Cluurife. 


Average 
▼eloeity. 


Average 
preMore. 


Number 
ofieiuicU* 


Charge' 


Average 
velool^. 


Average 


Poundi. 

12 
20 
25 
26 
27 
27 
28 


28 

30 
80 
80 
80 
30 
81 
81 
81 
81 

!1A 


83 
82 
34 
35 
35 
36 
85 
86 
86 


1,217 
1,603 
1,750 


1,900 
1,889 


1,900 

'i,"io6 


1,870 
2,082 


2,067 
2,110 


1,989 
2,100 
2,230 
2,150 
2,282 
2,100 


2.172 
2,200 


12.000 
17,500 
80,000 
84,060 
85,000 
26,500 
42,200 
88,500 
88,500 
47,000 
41.000 
40,006 
30,000 
45,000 
50,006 
6<»,000 


44,000 
50.000 
55,000 


50,500 
82,000 
48,000 
76,500 
32,000 
82,000 
36.000 
40,000 
65,400 
40.000 
49,500 
36,500 
40,000 


13 


2,068 
2,289 
2,811 
2.901 
2»24a 


8,847 
2,176 


3,150 
2,340 
2.008 


2.157 
3,264 
2.097 
3,U7 


Total.. 144 


2,328 


2.438 
2,880 


29.700 
38,000 
48,000 
40,000 
4X800 
50,500 


50,000 
46,000 
87,560 
41.300 
46,0(10 
34,000 
50,000 


49,000 
40,000 
56,060 


58,000 
82,850 
46,806 
01,900 
51,500 
56.5116 
50.000 
45.566 
48,506 
48«650 
48^800 


LEONARD  SMOKELESS  POWDER. 


2 

6 
6 

7 

8 

9 
11 
11 
13 

laH 

14 
15 
15 
15 
15 
17 
17 

1,100 
1,575 
1.600 
1.690 
1,667 
1.917 
1,800 
2,000 
1.554 
2.250 
2,045 
1.807 
2.411 
1.548 
1,932 
2.368 
2,100 
i;865 
2,490 

9,000 
18.000 
15,000 
19,100 
16,000 
64,000 
16,150 
23.000 
18,000 
32,000 
22,500 
32,000 
40,700 
14,024 
17,150 
33,000 

19 
20 
21 
24 
25 
25 
25 
25 
30 
30 
30 
30 
30 
32 
32 
34 
36 

2,770 
2,768 
2,838 
2,088 
1.798 
2.629 
2,756 
2,450 
2,986 
3:856 
8,088 
8,194 
2,670 
2,508 
8,000 
2,976 
8,090 

46,500 

*'*4i,'866" 

40,000 
86.000 

34«60O 
89,500 

"'io'iso' 

49^6«( 
58,500 

68,660- 

■■»,"8bo" 

50,000 
48,000 
56,000 

24,000 
85.000 

Total.. 48 
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BEPORT  UPON  DISMANTLING  BROWN  d-INCH  WIRE  WOUND  GUN, 

(2  plates.) 

The  Ordnance  Board,  U.  S.  Army, 

New  York  Arsenal, 
Oovernors  lalandy  N.  Y.  Harbor^  September  3j  1894. 

The  board  has  the  honor  to  report  that  since  May  10,  last,  the  date 
of  its  progress  report  of  tests  of  the  5-inch  Brown  segmental  wire  gan, 
the  company  has  availed  itself  of  the  permission  granted  to  remove  the 
gun  to  its  works  for  dismantling. 

As  previously  reported,  after  the  one  hundred  and  ninety-second 
round  the  gun  was  found  to  be  unserviceable;  two  large  cracks  were 
discovered  in  the  lining  tube  and  a  considerable  quantity  of  gas  noticed 
escaping  from  under  the  front  edge  of  the  trunnion  ring. 

On  the.3d  of  August,  1894,  Maj.  Frank  H.  Phipps  and  Capt.  Frank 
Heath,  of  the  board,  proceeded  under  instructions  to  Bridsboro,  Pa.,  to 
.witness  dismantling  of  the  gun.  Upon  removing  the  jacket  it  was  dis- 
covered that  one  of  the  segments  had  parted  at  about  34^  inches  from 
the  breech^  the  escaping  gas  had  cut  the  wires  at  this  point  at  every 
layer,  leaving  an  opening  about  one-eighth  of  an  inch  wide,  fuU  width 
of  the  segment  from  lining  tube  to  the  space  between  wires  and  jacket. 
The  escape  of  gas  was  thus  accounted  for.  The  bore  was  considerably 
eroded  and  scored,  but  thesegments,  with  the  oneexception.  wereintact. 
Photographs  of  the  tube  and  broken  segment,  showing  crack  and  br^ak, 
are  herewith  submitted.  From  the  appearance  of  the  fractured  ends 
of  the  segment  the  board  is  of  the  opinion  that  the  rupture  took  place 
sometime  before  the  discovery  of  escaping  gas,  but  how  long  before  it 
has  no  means  of  determining. 

The  boar^  is  also  of  the  opinion  that  no  information  could  be  obtained 
by  a  further  test  of  this  gun  of  sufficient  importance  to  justify  the 
expense  required  to  put  it  in  serviceable  condition. 

Prank  H.  Phipps, 
Major  J  Ordnance  Department^  U,  8.  Army,  President. 

Frank  Heath, 
Captain^  Ordnance  Department^  U.  8.  Army. 

The  Chief  of  Ordnance,  U.  8.  Army, 

Washmgion^  D.  C. 

(1783) 
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TESTS   OF  A  BATTERY  OF  PNEUMATIC  DYNAMITE  OUNS  AT  SANDY 

BOOK. 

(6  plItM.) 

Thb  Obdnance  Boaeb,  TJ.  S.  A., 

New  tTork  Arsenal, 
OoYEBNOBS  Island,  New  Yobk  Habbob, 

itew  YorJc  City,  October  5, 1894. 
Sib  :  In  compliance  with  yonr  instructions  of  March  26, 1894,  direc^ 
ing  the  board  to  ^^  conduct  and  report  with  conclusions  the  tests 
required  for  acceptance  of  the  battery  of  pneumatic  dynamite  guns  to 
be  erected  by  the  Pneumatic  Torpedo  and  Construction  Company,  at 
Sandy  Hook,  N.  J.,  9nder  its  contract  of  January  27, 1893,"  it  has  the 
honor  to  submit  the  following: 

The  battery  consists  of  two  16-inch,  guns,  model  1890,  and  an  8-inch 
gun,  with  the  necessary  boilers,  air  compressors,  reservoirs,  and  elec- 
tric motors. 

A  detailed  description  of  these  guns  and  accessories  is  given  in  the 
Beport  of  the  Chief  of  Ordnance  for  1890,  page  364.  The  description 
therein  given  by  Lieut.  Col.  J.  P.  Farley,  Ordnance  Department, 
applies  to  the  present  battery,-  except  in  the  following  particulars, 
which  have  been,  with  the  drawings,  furnished  by  the  Pneumatic  Tor- 
pedo and  Construction  Company. 

THE  8-INOH   GUN. 

The  hydtaulio  ram  for  elevating  .and  the  hydraulic  motor  for  travers- 
ing have  both  been  replaced  by  electric  motors,  located  within  the  gun- 
carriage  frame.  One  electric  motor  for  traversing  is  connected  by  suit- 
able gears  to  a  pinion  on  anrertical  shaft  at  the  front  of  the  carriage, 
which  engages  m  a  circular  rack  bolted  to  the  foundation. 

The  other  electric  motor  is  geared  to  a  winding  drum,  on  which  is 
wound  a  wire  rope  that  devates  the  gun.  The  wire  roi>e  is  attached  to 
the  heel  of  the  truss  which  supports  the  barrel.  The  electric  motors 
are  of  the  ^*  LundeU  "  type  series,  wound  for  125  to  130-  volts.  They 
are  nominally  rated  at  flve-horse  powQr. 

The  electric  current  is  durected  to  either  of  the  motors  by  a  switch 
located  in  an  iron  box  near  the  breech  of  the  gun.  The  speed  of  the 
motors  is  governed  by  a  rheostat  located  under  the  loading  platform  and 
the  motors  are  started,  stopped,  and  reversed  by  a  controller,  also  under 
the  platform.  The  controller  is  moved  by  a  handwheel  within  easy 
reach  of  the  gunner  when  he  sights 'the  gun. 

The  weight  of  the  truss  and  barrel  have  been  balanced  by  a  counter- 
,  weight  hung  in  a  pit  directly  under  the  pintle  of  the  carriage.    The 
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counterweight  is  supported  by  wire  ropes  attached  to  the  same  wind- 
ing dirum  that  serves  for  elevating.  Crank  handles  are  placed  on  both 
sides  of  the  carriage  for  traversing  and  elevating  by  hand  power. 

Live  roUers  have  been  placed  in  tlie  wheels  of  the  carriage  in  order 
to  reduce  the  friction.  These  roller  bearings  consist  of  11  steel  rollers 
I  inch  in  diameter,  5  inches  long,  held  in  a  bronze  cage.  Each  roller  is 
separated  from  its  neighbor  by  a  bronze  bar  to  prevent  their  grinding 
upon  each  other. 

Dust-proof  washers  are  placed  at  each  end  of  each  wheel  to  prevent 
sand  or  dirt  getting  into  the  roUers.  Similar  roller  bearings  have  been 
put  in  the  wheels  of  the  15-inch  gun  carriages. 

A  new  interlocking  mechanism  has  been  placed  on  the  breech  of  the 
8-inch  gun  to  interlock  the  firing  l«ver  and  valve  mechanism  with  the 
breech  gate  in  order  to  prevent  the  possibility  of  discharging  the  gun 
when  the  breech  is  open.  The  firing  handle  moves  a  horizontal  shaft 
placed  above  and  at  right  angles  with  the  axis  of  the  barrel.  On  this 
shaft,  bearing  against  the  end  of  the  left  trunnion,  is  a  cast-iron  sector 
keyed  to  the  shaft  and  moved  with  the  firing  handle.  A  1-inch  steel 
bolt  moves  through  a  hole  drilled  diagonally  m  the  left  trunnion.  One 
end  of  this  bolt  protrudes  out  of  the  centeir  of  the  left  trunnion;  the 
other  enters  a  hole  in  the  breech  gate.  This  bolt  has  a  longitnainal 
movement.  When  in  the  extreme  right  position  it  locks  the  breech  gate. 
When  in  the  extreme  left  position  it  locks  the  firing  handle  and  valve 
mechanism  by  intercepting  the  motion  of  the  sector  at  the  end  of  the 
left  trunnion.  In  any  intermediate  position  both  the  breech  gate  and 
firing  mechanism  are  locked.;  on  one  side  of  this  sliding  bolt  is  a  rack, 
and  into  this  rack  meshes  a  small  pinion  which  is  secured  to  the  end  of 
the  small  vertical  shaft  which  extends  up  through  the  top  of  the  breech 
casting.  On  the  top  of  this  vertical  shaft  is  a  second  pinion  inclosed 
in  a  bronze-  box  to  protect  it  fii*om  dirt  and  to  serve  as  a  ^ide  for  af 
second  sliding  rack  which  meshes  with  the  pinion.  The  hinge  pin  of 
the  breech  gate,  which  stands  in  a  vertical  position  when.the  gun  is  not 
elevated,  protrudes  out  of  the  top  of  the  breech  casting,  and  has  on 
the  top  end  of  it  a  fork  holding  a  handle  by  which  the  breech  is  opened 
and  closed.  This  handle  has  two  motions,  one  in  a  horizontal  plane  to 
oi>en  and  close  the  breech,  the  other  in  a  vertical  plane  to  move  the 
bolt  which  does  the  interlocking.  The  horizontal  motion  is  through  an 
arc  of  about  95  degrees  and  the  vertical  motion  about  the  same.  The 
movement  of  the  handle  is  guided  by  a  slot  in  a  brass  box  which 
covers  the  top  of  the  breech-hinge-pin  and  incloses  the  mechanism.  By 
raising  the  handle  in  a  vertical  plane,  motion  is  given  to  sliding  bar  by 
a  lug  attached  to  the  handle  engaging  in  a  notch  in  the  sliding  bar.  A 
rack  is  cut  on  the^side  of  the  bar  to  engage  with  a  pinion  on  a  short 
vertical  shaft.  Another  small  pinion  is  secured  to  the  lower  end  of  this 
shaft,  which  in  turn  transmits  the  motion  to  a  second*  sliding  bar, 
extending  across  the  top  of  the  breech  to  the  vertical  shaft  which  moves 
the  interlocking  bolt,  as  explained  above.  Thus  by  means  of  two  slid- 
ing bars  with  racks,  four  pinions  and  two  vertical  shafts,  the*  motion  of 
the  handle  is  transmitted  to  the  interlocking  bolt. 

A  reverse  motion  of  the  handle  first  in  a  vertical  plane  unlocks  the 
breech  gate  and  locks  the  firing  mechanism,  and  then  fhrther movement 
in  a  horizontal  plane  opens  the  breech.  By  this  means  all  of  the  move- 
ments of  opening  and  closing  the  breech  and  interlocking^  the  same  with 
the  firing  mechanism  are  accomplished  by  the  movement  of  a  single 
handle  located  within  easy  reach  on  the  top  of  the  breech  casting. 
The  interlocking  is  absolutely  positive  and  thus  making  it  impossible 
for  an  accident  to  happen — which  it  was  designed  to  prevent. 
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The  aoQCHiipMiyiilg  drawings  of  this  breeoh  interlocking  meclianism 
will  aid  in  making  elear  ite  method  of  working,  Plates  I  and  U. 

THB  16-INCH  aUN* 

Hie  hydraulic  power  for  handling  the  gnns  has  been  replaced  by  elec- 
tric power.  One  electric  motor  serves  to  both  traverse  and  elevate  the 
pieee.  Two  friction  olntches  are  placed  on  horizontal  shafts,  and  so 
arranged  that  they  can  be  operated  by  a  horizontal  handle  within  reach 
of  the  gAnner,  who  stands  on  a  platform  on  the  left  side  of  the  car* 
riage^  When  this  lever  is  in  one  extreme  position,  one  of  the  driction 
dntehes  is  thrown  into  gear  with  the  elevating  worm.  When  the  han- 
dle is  in  the  other  extreme  position,  tiie  second  Miction  dntch  is  thrown 
into  gear  with  the  traversing  worm  and  the  first  dntch  is  thrown  out 
of  gear.  In  the  middle  position  of  the  handle  both  clutches  are  thrown 
out  of  gear.  The  devating  worm  engages  with  a  rack  sector  attached 
to  the  gun  and  thus  elevates  the  gun. 

The  traversing  worm  engages  with  a  worm  whed  keyed  to  the  top 
of  a  vertical  shaft,  having  a  pinion  on  its  lower  end  engaging  with  the 
circular  rack  on  the  interior  of  the  bed  plate. 

The  electric  motor  is  of  the  drum  type-of  armature,  revolving  between 
four  pole  pieces.  It  is  a  slow-speed,  series-wound  machine,  controlled 
by  a  rheostat  placed  underneath  the  platform  at  the  left  of  the  carriage. 
More  or  less  resistance  is  thrown  in  or  out  of  the  circuit,  and  the  motor 
is  reversed  by  a  hand  wheel  attached  to  a  vertical  shaft  extending  out 
of  the  controller  box  placed  underneath  the^  platform.  The  current  to 
the  electric  motors  in  all  the  gun  carriages  is  supplied  by  a^  dynamo, 
built  by  the  Easton  Electric  Company,  located  within  the  engine  house 
and  driven  by  a  high-speed  New  York  safety  steam-power  engine.  The 
current  supplied  usually  has  an  electro-motive  force  of  130  volts,  the 
strength  of  the  current  depending  upon  the  speed  with  which  the 
motors  are  running,  conditions  of  starting  and  stopping,  etc.  The 
current  is  conveyed  to  the  motors  in  the  gun  carriage  by  insulated 
cables  which  pass  up  through  the  pintle  of  the  carriage,  a  suitable 
swinging  joint  having  been  provided  to  permit  the  gun  to  be  traversed 
through  360^  without  breaking  the  continuity  of  the  drouit. 

The  method  described  by  Ool.  Farley  of  bringing  projectiles  from  the 
magazine  and  placing  them  on  the  loading  carriage  is  not  the  same  as 
that  now  used  at  Sandy  Hook.  Instead  of  a  railway  track  of  which  he 
speaks,  tracks  have  been  used  to  wheel  the  projectile  in  its  loading 
tray  4nom  the  magadne,  tiie  trays  being  run  off  the  trucks  onto  the 
loading  carriage  when  two  are  brought  in  line.  The  track  might  easily 
be  substituted  for  tbe  trucks. 

THS  AIB  GOMPBESSOBS. 

The  air  compressors  used  at  Sandy  Hook  were  built  by  the  Band 
Drill  Oompany.  They  are  duplex,  having  two  high-pressure  steam 
cylinders  with  connecting  rods  attached  to  cranks  on  opposite  ends  of 
the  shaft,  at  90  degrees  from  each  other,  with  a  heavy  fly  wheel  between 
them. 

The  engines  are  of  the  ^^  |^er''  type,  with  the  <^  Meyers  automatic 
cut-off  valve  gear."  The  air  cylinders  are  four  in  number,  two  being 
placed  in  line  wit&  each  steam  cylinder,  one  piston  rod  extending 
through  the  steam  cylinder  and  air  cylinders.  There  are  three  stages 
of  compression  which  take  place  in  two  low-pressure  cylinders,  one 
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intermediate  and  one  high-pressore  cylinder.  The  low-pressure  cylin- 
ders have  pistons  packed  with  the  ordinary  metallic  rings,  bnt  are 
single  acting,  one  end  of  each  cylinder  having  been  left  open.  The 
air  is  compressed  in  these  cylinders  to  about  75  pounds  per  square 
inch.  From  these  it  passes  to  an  intercooler,  which  consists  of  a 
series  of  copper  pipes  surrounded  by  water.  The  outer  casings  of  the 
intercoolers  are  of  cast  iron.  They  are  cylindrical  in  form  and  located 
in  a  horizontal  position  just  above  the  air  cylinders.  The  air  passes 
^t>m  the  first  intercooler  to  the  intermediate  cylinder,  where  it  receives 
its  second  compression  to  about  425  pounds  i>er  square  inch.  From 
this  cylinder  it  passes  to  a  second  intercooler,  which  is  similar  in  eveiy 
resx>ect  to  the  first.  From  the  second  intercooler  it  flows  to  the  high- 
pressure  cylinder,  where  it  receives  its  final  compression,  varying  fi^m 
425  pounds  to  2,000,  according  to  the  conditions  under  which  the 
machine  is  running.  After  leaving  the  compressor  the  air  passes 
through  a  cooler  located  underneath  the  floor  and  consisting  often  coils 
of  |-inch  copper  pipe  connected  in  parallel  to  suitable  bronze  manifolds 
and  submerged  in  a  tank  of  water.  When  the  air  leaves  this  cooler  it 
has  a  temperature  slightly  above  that  of  the  atmosphere.  From  this 
cooler  the  air  flows  to  the  reservoirs  in  the  building  or  to  the  gun.  All 
of  the  air  cylinders  are  water-jacketed.  All  of  the  air-cylinder  valves, 
both  intake  and  outlet;  are.  of  the  "  poppet ''  type,  with  springs  to  close 
them.  Water  for  the  air-cylinder  jackets, ^  intercoolers,  and  after- 
coolers  is  supplied  by  2  small  Worthington  duplex  pumps,  each  capable 
of  supplying  about  180*  gallons  per  minute.  £ach  air  compressor  is 
designed  to  supply  350  cubic  feet  of  air  at  1,000  pounds  pressure  per 
square  inch  when  running  at  125  revolutions  per  minute. 

The  following  are  some  of  the  more  important  dimensions  and  a  brief 
description  of  the  parts  of  the  compressors  in  detail: 

ENGINE. 

There  are  two  steam  cylinders,  each  16  inches  diameter  by  22  inches 
stroke,  with  Corliss  frames  having  a  foot  under  the  end  of  the  guide. 

Cross  heads  and  guides. — ^The  crosshead  guides  are  bored  in  line  with 
the  cylinders,  and  at  the  same  setting  the  cylinder  flanges  are  turned 
to  secure  alignment.  The  cross-head  gibs  are  of  composition  adjustable 
by  set  screws  to  take  up  wear.  No  babbit  is  used  in  any  bearing  about 
the  machine. 

Main  hearings, — ^The  main  bearings  are  in  four  parts,  with  wedge 
adjustment  for  taking  up  wear.  The  wearing  surfaces  are  of  composi- 
tion except  the  top  piece  which  is  cast  iron.  The  bottom  pieces  are 
fitted  with  self-adjusting  rocking  device  to  secure  accurate  bedding. 
A  large  opening  is  cast  through  the  pillow-block  cap  and  top  pieces  of 
bearings  to  allow  inspection  of  the  shaft  while  in  motion,  and  flooding 
if  necessary.  The  openings  are  closed  by  removable  ca^s  fitted  with 
automatic  sight-feed  lubricators. 

Steam  cylinders  a^nd  pistons, — ^The  pistons  are  fitted  with  a  foUower, 
and  spring  set  rings  arranged  to  carry  their  share  of  the  weight  of  the 
piston.  The  piston  rods  are  of  steel.  The  cylinders  are  felted  and 
lagged  with  walnut. 

Steam  valve  gear. — The  steam  cylinders  are  fitted  with  <<  Meyers' 
adjustable  cut-off  valves,"  adjustable  by  a  hand  wheel  when  the  engine 
is  in  motion,  and  the  point  of  the  cut-off  is  indicated  by  a  moving 
pointer,  allowing  the  compressor  to  be  run  with  wide-oi)en  throttle 
entirely  under  control  of  the  cut-off  valve. 
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Air  cyUnderg  and  pistons. — ^The  air  is  compressed  in  three  stages, 
but  to  equalize  the  work  between  the  two  engines  the  first  stage  is  done 
in  two  cylinders,  single-acting  and  arranged  one  on  each  side  of  the 
machine.  The  low-pressure  cylinders  are  fitted  with  single-acting 
pistons;  the  intermediate  and  high-pressure  cylinders  with  plungers 
driven  directly  by  the  low-pressure  pistons.  The  intermediate  and  high- 
pressure  cylinders  have  their  plungers  packed  by  means  of  stuffing 
boxes,  soft  packing  being  used  in  the  former  and  metallic  rings  in  the 
latter.  The  low-pressure  cylinder  is  14  inches  in  diameter,  intermediate 
8^  inches,  and  the  high-pressure  4^  inches.  All  of  the  air  cylinders 
are  water-jacketed. 

Intercoolers. — The  intercoolers  have  90  square  feet  of  cooling  surface 
each,  composed  of  brass  tubes.  The  intercoolers  are  made  upon  the 
double-pipe  system,  obviating  all  strains  due  to  expansion  and  con- 
traction. 

Oovemor. — ^Each  engine  is  provided  with  a  speed  governor  to  pre- 
vent racing.  The  governors  are  of  the  ordinary  "  ball "  type,  controlUng 
the  Bi)eed  by  throttling. 

Fly  toheeL-^Fly  wheels  are  made  in  halves  and  weigh  about  6,400 
pounds: 

BOILEBS. 

Instead  of  6  boilers  mentioned  in  Gol.  Farley's  report,  4  have  been 
supplied.  Two  were  built  by  the  Biglow  Boiler  Company  and  corre- 
spond with  Col.  Farley's  description.  The  other  2  boilers  were  built  by 
the  Ames  Iron  Company  and  are  of  the  following  dimensions  and 
description  : 

Diameter  of  shell inches. .  66 

Length  of  shen feet..  16 

Diameter  of  dome inches. .  36 

Height  of  dome do 40 

Thickness  of  shell inch. .    | 

The  shells,  heads,  and  domes  of  the  boilers  are  of  the  best  flanged 
steel,  having  a  tensile  strength  o^  60,000  pounds  i>er  square  inch  of 
section.  Tubes  are  the  best  American-make  charcoal  iron,  lapwelded. 
Braces  are  of  best  refined  iron.  All  rivets  equal  to  Burden's  best 
brand. 

Construetion. — ^The  shells  of  the  boilers  are  constructed  with  one  plate 
on  the  bottom  and  one  plate  on  the  top.  There  are  no  seams  on  the 
bottom  of  the  boilers  except  at  the  head.  Horizontal  seams  and  the 
dome  seams  are  double-staggered  riveted;  other  seams  single-riveted. 
Heads  and  domes  are  braced  to  the  shells  of  the  boilers  with  solid 
crowfoot  braces  riveted  at  each  end.  There  is  a  manhole  in  the  top  of 
each  shell  back  of  the  dome,  and  a  manhole  in  the  front  head  under  the 
tubes.  The  boilers  are  supported  on  the  masonry  by  two  cast-iron 
brackets  riveted  to  each  side  of  the  shell.  The  tubes  are  set  in  straight, 
horizontal,  and  vertical  rows  about  1  inch  apart  each  way.  There  is  a 
smoke  box  at  the  front  end  oi  each  boiler.  Each  boiler  has  an  arch 
fix>nt,  with  flue  door  and  frame  of  cast  iron  bolted  to  the  smoke  box; 
double  flue,  fire  and  ash  pit  doors.  The  fire  doors  are  provided  with 
liners  and  necessary  mouthpieces  for  supporting  brick  around  the  open- 
ing.   There  is  a  door  at  the  back. 

The  grates  are  66  inches  wide  and  60  inches  long,  with  the  necessary 
bearing  bars. 

The  two  boilers  are  furnished  with  six  buck  stays  for  supporting  the 
side  walls,  with  rods  extending  crosswise  of  the  setting.  The  two  boilers 
ace  set  in  battery. 


Thickness  of  head inch . .  ^ 

Numher  of  tnhes 98 

Diameter  of  tnhes inches..    3 

Length  of  tubes feet..  16 
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Fittings  and  fixtures. — ^Bach  boiler  is  supplied  with  one  steam  gauge, 
one  lever  safety  valve,  one  water  gauge  fitted  with  standpipe  3|4iicli 
gauge  cocks,  and  2-inch  blow-off  cock,  l^inch  check-feed  valve.  Each 
boiler  has  a  stack  SO  inches  in  diameter  and  about  60  feet  high,  made 
of  No.  14  iron,  with  a  suitable  damper  in  each  stack. 

Masonry. — ^The  outside  walls  are  24  inches  thick,  center  wall  30  inches 
thick,  rear  wall  20  inches  thick,  bridge  wall  24  inches  thick.  The  side 
and  center  walls  are  carried  up  above  the  supporting  brackets  and  care- 
fully safed  into  the  boilers. 

The  furnace  from  the  front  to  the  rear  of  the  bridge  wall  and  the  top 
of  the  rear  arch  are  lined  with  fire  brick  laid  in  fire  clay.  The  balance 
of  the  setting  is  of  hard-burned  brick  laid  in  lime  and  cement  mortar. 

The  engine  and  boiler  house  is  100  feet  long,  instead  of  80,  as  stated 
in  Ool.  Farley's  report. 

PHOJECTILBS. 

The  projectiles  furnished  are  the  same  as  described  in  OoL  Farley's 
report,  except  that  the  tail  tubes  of  the  15-inch  fiill-caliber  projectiles 
have  been  made  7f  inches  diameter  instead  of  4  inches,  and  the  wings 
are  10  inches  long  with  a  gas  check  in  rear  similar  to  the  gas  checks 
used  with  the  subcaliber  projectiles. 

The  heads  of  all  of  the  projectiles  have  been  adapted  to  the  new 
trigger  Aise,  as  described  in  connection  with  the  fuse. 

The  guiding  and  rotating  wings  of  the  6-inch  subcaliber  projectiles 
fbr  the  8-inch  gun  have  been  maide  exactly  the  same  as  the  wings  of 
the  8-ineh  full  caliber  projectile  for  the  same  gun,  shown  on  Plate  in. 

THE  FUSE. 

[Plat6  rv.] 

The  fuse,  known  as  a  trigger  fuse,  is  inserted  at  the  point  of  the 
projectile,  after  removing  a  cap  that  covers  the  fase  cavity.  The  fhse 
body  is  d|  inehes  diameter,  and  11|  inches  long  from  the  end  of  the 
detonator  to  top  of  the  handle.  There  is  a  narrow  flange  upon  the 
front  end,  4  inches  in  diameter,  which  forms  a  bearing  to  support  the 
frise  in  the  projectile. 

A  handle  screwed  into  the  outer  end  serves  as  a  cover,  as  w«ll  as 
affording  means  of  getting  hold  of  the  ftase  for  insertion  and  removal 
A  brass  ease  12|  inehes  long  and  3  inches  in  diameter  is  screwed  to  the 
inner  end  of  the  fuse  and  contains  2f  xx>unds  of  dry  gun  cotton  for  ft 
priming  charge. 

A  detonator,  consisting  of  a  small  copper  cylinder  1^  inches  long, 
three-eighths  inch  diameter,  containing  37  grains  of  fhlminate  of  mer- 
cury, is  held  by  a  brass  washer  to  the  inner  end  of  the  fuse  and  extends 
into  the  dry  gun  cotton  charge.  These  detonators  were  made  at  the 
torpedo  station,  !Newx)ort,  E.  1.,  and  are  the  same  as  used  in  the  White- 
head torpedoes.  The  washer  holding  the  detonator  is  clamped  by  ft 
brass  gland  between  a  vulcanite  disk  and  ring  to  deaden  any  vibration. 
Fire  is  comnranioated  to  the  fulminate  through  a  small  hole  in  the 
center  of  the  washer,  this  hole  being  normaUy  covered  by  a  thin  piece 
of  shellaced  paper. 

The  head  of  the  projectile  plays  an  important  part  in  the  action  of 
the  fuse.  It  is  made  of  cast  bronze,  ogival  in  form,  and  one*fi)iirtfa 
inch  thick.  On  the  inside  of  the  head  is  a  bronze  casting,  called  the 
hammer  sleeve,  secured  to  the  head  by  a  screw  thread.  The  hamsifir 
sleeve  contains  the  fuse  and  supports  eight  radial  hammicmvhnb 
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stand  at  an  angle  of  60^  ^Itii  the  axis  of  the  projectile  and  are  pressed 
against  the  interior  surface  of  the  head  by  q[>iral  springs  surrounding 
each  hammer. 

The  head  is  made  thin  in  order  that  it  shall  crush  in  or  collapse  in 
case  the  projectile  should  strike  a  solid  object,  such  as  the  side  or  deck 
of  a  ship.  The  end  of  the  hammer  sleeve  extending  into  the  point  of 
the  head,  against  which  the  flange  of  the  ftise  bears,  is  made  quite 
thin,  and  lantern  holes  are  cut  in  it  in  order  that  it  may  collapse  with 
any  Mow  that  crushes  the  head.  A  copper  protecting  case  sci^ws  into 
the  hammer  sleeve  rearward  and  surrounds  the  dry  gun-cotton  primer. 
It  holds  the  explosive  charge  of  the  projectile  in  place  when  the  fuse 
and  primer  are  removed. 

The  fltse  has  three  distinct  means  of  exploding  the  detonator: 

First.  Means  of  exploding  a  short  time  after  striking  a  slight  resist- 
ing medium,  such  as  water  or  loose  sand. 

This  is  accomplished  by  two  spring-actuated  hammers  which  strike 
caps  and  start  time  trains  burning  when  the  hammers  are  released  by 
the  movement  of  the  trigger  upon  imimct  of  the  shell. 

The  two  spiral  springs  which  move  the  hammers  are  located  in  two 
circular  cavities  in  the  center  of  the  fuse.  They  have  a  force  of  90 
IK>unds,  and  press  against  circular  piston  guides  that  in  turn  press 
against  the  heels  of  two  hammers.  These  hammers  turn  about  a  com- 
mon pivot  like  the  blades  of  a  pair  of  shears. 

The  hammers  strike*  two  caps  located  on  opi)osite  sides  in  the  interior 
of  the  fJDUse,  held  on  nipples  which  screw  in  from  the  outside,  l^hese 
nipples  have  hcries  drilled  through  them  which  communicate  with  chan- 
nds  containing  slow-buming  XK)wder  composition .  The  powder  compo- 
sition is  pressed  into  ft  brass  tube  having  a  length  to  give  the  desired 
delay,  and  this  tube  flts  tightly  into  the  channels,  which  are  three- 
sixteenths-inch  diameter  holes  drilled  in  the  body  of  the  fuse  parallel 
with  its  axis.  From  the  time  train  fire  is  communicated  to  the  detona- 
tor by  a  flash  charge  of  floceuient  dry  gun  cotton  and  of  quickbuming 
rifle  powder,  these  All  the  two  chambers,  respectively,  between  the 
detonator  and  the  ^ids  of  the  time  trains. 

iNonnaUy  the  two  hammers  are  held  from  striking  the  caps  by  their 
ends  entering  a  cavity  in  the  face  of  a  circular  truncated  metal  piece, 
termed  the  trigger.  The  trigger  rests  against  a  narrow  circular  seat 
and  is  held  in  plaee  by  <a  conical  spiral  spring.  Until  the  fhse  is  fired 
from  a  gun  the  trigger  is  positivelv  locked  in  place  by  four  steel  balls. 
When  the  balls  are  romoved  the  tmgger  is  free  to  move  forward  and  trip 
the  hammers  when  the  projectile  is  retarded  sufficiently  to  cause  the 
inertia  of  the  trigger  to  overcome  the  force  of  the  conical  spring  holding 
it  in  place,  as,  for  example,  when  the  projectile  enters  the  water.  By 
making  this  spring  strong  or  weak  the  sensitiveness  of  the  fuse  can  be 
a4justeid  within  desired  limits.  The  energy  required  to  fire  the  caps  is 
stored  «p  in  two  compressed  springs  and  the  trigger  has  only  to  release 
this  energy.  In  many  earlier  forms  of  fuses  the  blow  of  a  ball  or  plunger 
similar  to  this  trigger  was  used  to  fire  the  caps,  and  with  heavy  pro- 
jectiles and  a  necesfiirily  light  ball  a  very  considerable  retardation  of  the 
proieetile  was  required  (sueh  as  could  not  be  gotten  by  projectiles 
striking  the  water  with  a  very  low  velocity)  to  fire  the  cap.  This  is  the 
most  novel  feature  of  this  ibse.  Because-  it  can  be  made  so  extremely 
sensitive,  however,  it  does  not  follow  that  it  need  be  so,  for  by  sinrply 
making  the  trigger  spring  very  stiff  it  becomes  very  insensitive. 
Furthermore,  it  does  not  fiSlow  that  because  the  frise  is  sensitive  that 
it  is  dangerous  to  handle.    Under  all  eonditionB  of  handling  the  trigger 
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IB  positively  locked,  making  it  perfectly  safe.  Another  feature  of  this 
hammer  and  trigger  arrangement  is  the  fiEict  that  it  will  oj^erate  no 
matter  how  the  projectile  strikes,  even  if  it  &lls  flat  on  its  side.  This 
is  due  to  the  fact  that  the  center  of  gravity  of  the  trigger  is  far  in 
advance  of  its  seat,  and  that  the  chamber  in  which  it  is  contained  is  large 
enough  to  permit  of  sufficient  side  movement  to  trip  the  hammers. 

Second.  Method  of  explosion  upon  striking  point-blank  against  a 
solid,  unyielding  object: 

The  body  of  the  ^se  is  made  thinner  and  weaker  in  a  section  between 
the  detonator  and  the  time  trains,  and  in  this  space  a  steel  nipple  is 
placed  carrsring  a  cap.  In  case  the  projectile  should  strike  xK)int-on 
against  some  solid  object  like  the  side  armor  of  a  man-of-war,  the  head 
of  the  projectile  will  collapse  and  in  turn  collapse  the  fuse  at  this 
weak  section,  firing  the  cap  which  communicates  directiy  by  a  flash 
channel  with  the  fulminate  detonator,  thus  causing  instantaneoos 
explosion.  The  time  trains  would  be  ignited  at  the  same  time  but  the 
projectile  would  explode  before  they  could  burn  out. 

Third.  Method  of  explosion  upon  striking  a  glancing  blow: 

In  line  with  the  eight  hammers  held  in  the  hammer  sleeve  and 
arranged  about  the  outside  of  the  fuse  are  eight  firing  pins  covering 
caps.  Flash  channels  lead  from  each  of  these  caps  directly  to  the  ful- 
minate detonator.  In  case  the  projectile  should  strike  a  glancing  blow 
against  the  side  of  a  ship,  inclined  armor,  or  any  rigid  body,  the  ham- 
mers will^  driven  against  the  firing  pins  either  by  the  crushing  of  the 
head  or  by  rebounding  from  the  interior  of  the  head,  causing  instanta- 
neous explosion.  The  springs  under  the  hammers  are  made  sufficiently 
stiff  to  prevent  the  hammers  from  striking  the  firing  pins  and  causing 
an  instantaneous  explosion  when  the  projectile  strikes  a  glancing  blow 
on  the  water— they  require  the  more  severe  blow  of  striking  a  rigid  body 
to  make  them  act. 

In  order  to  make  the  fuse  safe  in  handling,  and  while  it  is  in  the  bore 
of  the  gun,  a  sleeve  fits  the  outside  of  the  fuse  body  and  has  a  limited 
motion  parallel  with  its  axis.  To  prevent  its  revolving  around  the  fose 
the  x>oint  of  a  screw  guides  it  by  running  in  a  slot.  There  are  eight 
holes  in  this  sleeve  corresponding  with  the  eight  side  hammers,  and  four 
holes  corresponding  with  the  four  balls  that  lock  the  trigger.  Within 
this  sleeve  is  a  second  shorter  sleeve  and  a  stiff  spiral  spring  between 
shoulders  of  both  sleeves  tending  to  separate  them.  Before  tl^e  pro- 
jectile containing  the  fuse  is  discharged  from  the  gun  the  two  sleeves 
are  secured  together  by  two  double  pins  with  a  joint  in  each.  The 
sleeves  are  fastened  to  the  body  of  the  fuse  by  two  small  slieanng 
screws.  Before  firing  the  long  sleeve  is  in  a  position  to  cover  the 
eight  firing  pins,  making  it  impossible  for  the  side  hammers  to  strike 
them,  and  in  position  to  hold  the  four  balls  in  place  that  lock  the  trig- 
ger. When  the  projectile  is  accelerated  along  the  bore,  both  sleeves, 
after  breaking  the  two  shearing  screws,  move  rearward  against  a  bab- 
bitt seat.  This  rearward  motion  is  about  three-eighths  inch,  and  it 
causes  the  two  jointed  pins  that  have  secured  the  two  sleeves  together 
to'  be  pushed  outward  by  sliding  up  an  inclined  surflEice  until  the  joint 
in  the  pins  coincides  with  the  joint  between  the  two  sleeves,  thns 
releasing  all  connection  between  the  two  sleeves.  So  long  as  the  pro- 
jectile is  being  accelerated  in  the  bore  the  sleeves  remain  in  their  rear 
position,  but  when  the  acceleration  ceases,  as  the  projectile  leaves  the 
muzzle,  the  outer  sleeve  moves  forward  by  the  force  of  the  spiral  spring 
acting  against  a  shoulder  within  it.  Its  motion  is  somewhat  retarded 
by  an  air  dashpot  into  which  its  front  edge  enters.    It  finally  comes  to 
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rest  in  its  forward  i>08ition  neben  the  projectile  has  gotten  well  away 
from  the  gon.  In  this  position  the  eight  £ring  pins  are  uncovered  to 
the  side  hammers  and  the  four  balls  that  lock  the  trigger  are  free  to 
drop  or  be  thrown  out  by  the  centrifugal  force  of  the  revolving  pro- 
jectile, thus  unlocking  the  trigger. 

In  order  to  give  additioual  safety  in  handling  the  fuse  before  it  .is 
inserted  into  the  projectile,  a  screw,  with  a  large  milled  head,  is  put 
through  both  protecting  sleeves  into  the  body  of  the  fuse,  and  two 
long  pins,  also  having  large  milled  heads,  are  put  through  the  fuse  in 
a  position  to  hold  the  hammers  from  striking  the  caps  when  the  trigger 
is  removed.  The  heads  of  this  screw  and  of  two  long  pins  are  so  large 
that  they  must  be  removed  before  it  is  possible  to  enter  the  fuse  into 
the  projectile,  thus  making  it  impossible  to  leave  them  in  the  fuse  by 
mistake. 

The  fuses  are  packed  in  hermetically  sealed  tin  cases  and  six  placed 
in  a  wooden  box  lined  with  felt.  A  box  of  tools  is  supplied  for  charging, 
testing,  and  assembling  the  fuses. 

For  6-inch  projectiles  smaller  fuses  are  used,  similar  in  every  respect 
to  the  one  just  described  except  that  the  side  hammers  are  omitted. 
{See  Plate  III).  In  projectiles  of  this  size  there  is  hardly,  room  for 
them,  and  there  is  less  need  of  them  because  the  ogival  head  is  so 
small  and  short. 

For  details  of  manufacture,  attention  is  invited  to  report  of  Capt. 
W.  B.  Gordon,  Ordnance  Department,  of  June  25,  1894,  who  was 
charged  with  the  inspection  of  material  and  supervision  of  erection  of 
the  battery. 

On  the  20th  of  June  the  board  was  notified  by  the  Pneumatic  Tor- 
pedo and  Construction  Company  that  the  plant  of  three  guns,  with 
boilers,  air  compressors,  and  all  accessories,  would  be  completed  (accord- 
ing to  the  terms  of  its  contract  dated  January  27, 1893)  and  ready  for 
inspection  and  test,  June  21.  In  reply,  the  company  was  notified  that 
the  board  would  be  ready  on  the  26th  of  June  to  commence  the  test, 
and  a  copy  of  the  approved  programme  was  inclosed. 

The  afternoon  of  the  first  day  was  devoted  to  an  examination  of  the 
plant,  and  to  traversing  and  elevating  the  guns. 

The  following  d&y,  while  the  company  was  making  some  tests  of  its 
own,  three  sections  of  pipe,  or  about  30  feet  in  length,  burst  with  a 
loud  report.  The  pipe,  which  was  2^  inches  in  diameter  and  one-half 
inch  thick,  was  literally  turned  inside  out.  The  front  of  the  building 
near  the  broken  pipe  was  blown  out,  and  fragments  of  pipe  and  of  the 
manifold  were  thrown  dangerously  near  five  men  employed  in  and 
about  the  building—all  escaped  miraculously.  The  gauges  indicated  a 
pressure  in  the  pipes  of  only  1,300  pounds  per  square  inch.  No  satis- 
factory reason  for  this  explosion  has  been  given. 

Before  the  repairs  necessitated  by  this  accident  were  completed,  and 
while  the  company  was  making  some  tests  with  the  8-inch  gun,  the 
breechblock  was  blown  violently  backward  and  broken.  The  accident 
was  due  to  inadvertence  on  the  part  of  the  superintendent  in  not  clos- 
ing and  locking  the  block  before  firing.  In  repairing  this  damage  it 
was  necessary  to  make  a  new  block,  and  in  doing  this  a  locking 
arrangement  was  designed  and  applied  which  will  prevent  the  possi- 
bility of  a  recurrence  of  this  danger.  This  new  interlocking  mechan- 
ism is  described  in  the  changes  made  in  the  8-inch  gun,  and  is  shown 
on  Plates  I  and  II. 

All  the  repairs  having  been  made,  the  board  recommenced,  August 
17  the  tests  which  have  been  carried  on  whenever  the  weather  and 
ORD  94 23 
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other  cireumBtaiices  permitted.  The  following  programme  is  the  one 
finally  approved  by  yon,  and  which  has  been  followed,  except  in  two 
instances,  which  will  be  referred  to  later: 

PROGRAMn. 

(1)  The  Secretary  of  the  Tre«Bnry  to  be  requested  to  have  the  boilera  inspected 
by  the  United  States  local  inspectors  of  steam  vessels. 

(2)  Note  to  be.made  of  the  time  required  to  traTerse  the  gan  through  360  degrees 
of  are  by  power  and  by  hand,  and  the  number  of  men  necessary. 

(3)  Note  to  be  made  of  the  time  required  to  elevate  the  ffun  the  extreme  amonot 
pennttted*by  the  mounting  by  power  and  by  hand,  and  the  number  of  men  neces- 
sary. 

(4)  Examination  to  be  made  of  the  valve  and  firing  device  and  the  drawings 
thereof,  and  note  made  of  the  means  of  opening  and  closing  and  of  controlling  the 
loss  of  air. 

(3)  Examination  to  be  made  of  the  shell  and  drawing  thereof,  and  note  made  of 
the  features  of  the  construction  for  insuring  steady  flight  and  strength  to  resist 
breaking  up  in  the  air  or  on  impact  with  water,  and  for  insuring  safety  in  loading 
and.firing. 

(6)  Examination  to  be  made  of  the  fuse  and  drawings  thereof  and  note  made  of 
the  provisions  for  insuring  safety  in  handling,  certainty  of  action  on  impact,  explo- 
sion of  the  first  order,  delay  action  after  entering  water  in  time. 

FIRIXGS. 

(7)  Note  to  be  made  of  the  loss  of  pressure  in  the  firing  reservoir  at  each  round. 

WITH  THK  8-IXCH  GUN. 

(8)  One  ronnd  with  50-pound  charged  shell,  the  fuse  set  for  impact,  for  range  of 
100  yards  or  less. 

(9)  One  ronnd  with  50-ponnd  charged  shell,  with  fuse  set  for  impact,  to  be  fired 
for  extreme  range. 

(10)  Three  rounds  with  50-ponnd  charged  shell,  with  fuses  set  for  delay  action,  to 
be  fired  at  any  range  convenient  for  obs^ving  the  action  of  the  fuses. 

(11)  Five  rounds  with  100-ponnd  charged  shell,  with  fuses  set  for  impact,  for 
accuracy  at  2,600  yards  range. 

WITH  ONB  15-INCH  GUN. 

(12)  One  round  with  50-pound  charged  shell,  the  fuse  set  for  impact,  for  range  of 
100  yards  or  less. 

(13)  Two  rounds  of  50-ponnd  charged  shell,  the  fuses  set  for  impact,  to  be  fired 
for  extreme  range. 

(14)  Two  rounds  with  100-pound  charged  shell,  the  fuses  set  for  impact,  at  esch 
of  the  ranges  1,000,  2,000,  and  3,000  yards,  and  extreme. 

(15)  One  round  with  200-pound  charged  shell,  the  fuses  set  for  impact^  at  each  of 
the  ranges  1,500  yards  and  extreme. 

(16)  Eight  rounds  with  200-pound  charged  shell,  the  fuses  set  for  delay  action, 
for  accuracy  at  3,500  yards  range. 

(17)  Five  rounds  with  500-pound  charged  shell,  the  fuses  set  for  delay  action,  for 
accuracy  at  2,000  yards  ranj^e. 

(18)  Five  rounds  with  dummy  projectiles,  representing  100-pound  charges,  to  be 
fired  as  rapidly  as  possible  and  the  time  noted  for  firing  the  first  ronnd  and  for 
firing  the  five  rounds. 

(19)  Ten  rounds  with  dummy  projectiles,  representing  200-pound  charges,  to  be 
fired  as  rapidly  as  possible^  and  the  time  noted  lor  firing  the  first  round  and  for  firing 
the  10  rounds. 

(20)  Ten  rounds  with  dummy  projectiles  representing  500-pound  charges,  to  be  fired 
as  rapidly  as  possible,  and  the  time  noted  for  firing  the  first  round  and  for  firing  tbe 
10  rounds. 

WITH  Tin:  SECOND  15- INCH  GUN. 

(21)  One  round  with  500-ponnd  charge,  with  the  fuse  set  for  impact. 

(22)  Five  rounds  with  dunmiy  projectiles,  representing  500-pound  charges,  to  be 
fired  as  rapidly  as  possible,  and  the  time  noted. 

(23)  The  entire  battery  to  be  worked  continuously  for  three  hours,  20  rounds  being 
^"^  from  the  8-iiioh  and  15  each  ftom  the  two  15-inch  guns  daring  the  first  hoar, 
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and  the  guns  to  be  fired  as  rapidly  as  x>068i^lo  during  the  remaining  two  hoois,  in 
the  ratio  of  4  rounds  from  the  8-inoh  gun  and  3  each  &om  the  15-inch  guns.  These 
rounds  to  be  ''air  shots/'  that  is,  without  projectiles,  the  determined  amount  of  air 
being  released  for  each  round. 

BESUIiTS. 

(1)  By  direction  of  the  Secretary  of  the  Treasury  an  assistant 
inspector  tested  the  boilers  to  135  pounds  hydrostatic  pressure.  He 
reported  them  perfectly  tight,  and  safe  to  carry  90  pounds  per  square 
inch. 

(2)  The  guns  were  traversed  through  360  degrees,  as  follows: 

By  hand. 

The  8-inch  in  5  minutes  56  seconds;  6  men  at  the  handles.  Fifteen- 
inch  No.  1  in 9  minutes  11  seconds;  16  men  working,  6  at  a  time.  Fif- 
teen-inch !No.  2  in  7  minutes  11  seconds;  6  men  at  handles,  4  extra  men 
for  relays. 

By  electric  power. 

The  8-inch  in  1  minute  25^  seconds.  Fifteen-inch  No.  1  in  42  seconds. 
Fifteen-inch  No.  2  in  55^  seconds. 

(3)  The  times  for  elevating  and  depressing  the  guns  were: 

By  hand  power. 

For  the  8-inch,  elevated  from  0  degrees  to  36  degrees  45  seconds: 
depressed  from  35  degrees  to  0  degrees  in  48  seconds;  employing  o 
men.  Fifteen-inch  No.  1,  elevated  from  0  degrees  to  34  degrees  30  min- 
utes in  24  seconds;  4. men  at  handles.  Depressed  from  34  degrees  30 
minutes  to  0  degrees  in  23|  seconds;  4  men  at  handles.  Fifteen-inch 
No.  2,  elevated  from  0  degrees  to  34  degrees  30  minutes  in  29^  seconds. 
Depressed  from  34  degrees  30  minutes  to  0  degrees  in  29f  seconds. 

By  electric  power. 

The  8-inch  was  elevated  from  0  degrees  to  35  degrees  in  14  seconds. 
Depressed  from  35  degrees  to  0  degrees  in  15  seconds.  Fifteen-inch 
No.  1,  elevated  from  0  degrees  to  34  degrees  30  minutes  in  7|  seconds. 
Depressed  from  34  degrees  30  minutes  to  0  degrees  in  8  seconds.  Fif- 
teen-inch No.  2,  elevated  from  0  degrees  to  34  degrees  30  minutes  in  9 
seconds.  Depressed  from  34  degrees  30  minutes  to  0  degrees  in  11 
seconds. 

(4)  Before  and  during  the  firings  the  valves,  firing  devices,  and 
appliances  for  controlliug  the  loss  of  air  were  examined  and  carefully 
watched.  While  they  are  complicated,  each  device  seems  to  properly 
perform  its  part  in  the  working  of  the  general  system. 

(5)  Shells  of  difterent  calibers  were  examined,  and  all  appeared  to 
be  sufficiently  strong  to  resist  breaking  up  in  the  air  and  on  impact 
with  water.  During  the  firings  no  weakness  of  body  was  discovered. 
Every  precaution  seemed  taken  to  insure  safety  m  loading  and  firing. 

During  the  firings  the  15-iuch  full  caliber  projectiles  and  the  6-inch 
subcaliber  shells  for  the  8-iDch  gun  did  not  show  a  very  smooth  flight 
at  times,  but  the  targets  made  were,  notwithstanding,  very  good. 

The  explosive  composition  is  said  to  be  87  per  cent  nitroglycerin, 
8  per  cent  gun  cotton,  3  per  cent  camphor,  2  per  cent  carbonate  of  mag- 
nesia. 
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(6)  Safety  in  handling  the  fose  is  insured  by  means  of  a  screw  shovn 
in  Plate  ILL  The  fuse  is  inserted  in  the  shell  at  the  gun,  but  this  can 
not  be  done  till  the  screw  is  removed*  The  firings  showed  that  the 
provision  for  insoring  action  on  impact  was  good,  as  there  were  bat 
two  failures  of  ignition  of  the  fuses  during  the  firings. 

The  board  had  no  means  of  determining  the  order  of  the  explosion, 
other  than  by  the  effect  on  the  water.  It  api>eared  to  be  (»f  the  first 
order. 

The  de]ay  action  of  the  fuses  was  not  altogether  satisfactory,  bat 
this  may  be  accounted  for  from  the  fact  Uiat  all  were  originally  made 
for  a  delay  of  2  seconds.  In  removing  powder  from  the  time  train 
to  make  it  correspond  to  a  delay  of  1^  seconds,  either  too  much  was 
removed  or  the  train  so  broken  up  as  to  produce  an  almost  instanta- 
neous action.  In  many  instances,  when  set  for  2  seconds  delay,  the 
time  was  2^  seconds. 

(7)  The  loss  of  pressure  in  the  firing  reservoir  was  especially  noticed 
during  the  three  hours  continuous  test.  As  the  time  occupied  and  the 
number  of  shots  fired  were  greatly  in  excess  of  any  x)08sible  demands 
of  service,  the  plant,  although  hard  worked,  proved  itself  capable  of 
fulfilling  all  probable  requirements. 

(8)  The  programme  called  for  a  50-pound  charged  shell,  but  it  was 
not  considered  safe  to  explode  such  a  quantity  of  gelatin  so  near  the 
shore.  The  object  of  this  firing  being  to  determine  the  action  of  the 
fuse  set  for  impact  with  a  low  elevation  of  the  gun,  it  was  thought  that 
a  small  quantity  of  powder  would  answer  the  purpose.  The  shell  was 
weighted  with  sand  and  charged  with  1|  pounds  of  rifle  powder.  The 
range  was  185  yards.    The  powder  was  ignited  on  impact. 

(9)  The  range  of  this  shell  was  3,590  yards.  Flight  good.  Exploded 
on  impact. 

(10)  The  ranges  of  these  three  rounds  were  2,542, 1,993,  and  1,680 
yards. 

The  fuses  were  set  for  a  delay  of  one-half,  1,  and  1^  seconds.  The 
action  of  the  first  two  was  practically  instantaneous.  Forthe  last  one 
a  delay  of  one-fourth  second  was  claimed. 

(11)  The  ranges  for  these  rounds  were  2,618,  2,607,  2,583,  lost^  and 
2,616  yards,  making  an  excellent  group  of  shots.  The  fourth  shell  did 
not  explode;  the  others  did,  on  impact,  as  desired. 

(12)  In  view  of  the  possible  danger  in  firing  50  pounds  gelatin  so 
short  a  distance  as  100  yards  from  shore,  the  board  changed  this  part 
of  the  programme,  substituting  for  the  live  projectile  a  dummy  that 
would  float  after  striking  the  water.  A  fuse  set  for  impact  was  imbedded 
in  its  head  and. after  firing  was  recovered.  The  fuse  had  explode 
The  range  was  185  yards. 

(13)  The  first  of  these  ranges  was  lost;  the  second  was  5,763  yards. 
Fuses  set  for  impact  acted  promptly.    Flight,  good. 

(14)  Oun  set  for  1,000  yards  range;  actual  ranges  were  832  and  874 
yards.    Action*of  fuses  and  flight  good. 

Gun  set  for  2,000  yards  range;  actual  ranges  were  2,058  and  1,816 
yards.    Action  of  fuses  good;  flight,  fair. 

Gun  set  for  3,000  yards  range;  actual  ranges  were  3,457  and  2,764 
yards.    Action  of  fuses  good;  flight,  unsteadj\ 

Gun  set  for  extreme  range;  actual  ranges  were  5,021  and  2,136  yards. 
One  fuse  failed  to  explode.    Flight  of  one  shell  bad,  wings  broken. 

(15)  Gun  set  for  1,500  yards  range;  200-pound  charged  shell.  Fuse 
set  Ibr  impact.  Bange  2,097  yards.  Action  of  fuse  and  flight  of  shell 
good. 
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Oan  set  for  extreme  range;  result,  4,059  yards.  Action  of  fnse  and 
flif^ht  of  shell  good. 

(16)  Eight  200-pound  charged  shell;  fuses  set  for  delay  action  for 
accuracy  at  3,600  yards.  Ranges  3,666,  3,660,  3,675, 3,663, 3,676,  3,543, 
3,665,  and  3,567  yards.  Puses  set  for  2  seconds'  delay;  exploded  2^ 
seconds;  flight  of  shells  good. 

(17)  Of  the  6  rounds,  with  full  caliber  shell,  the  first  4  fuses  were  set 
for  a  2  seconds'  delay,  the  fifth  for  impact.  Two  of  the  first  4  fuses 
exploded  on  impact,  the  other  2  delayed  2^  seconds;  the  fifth  exploded 
on  impact.  The  flight  of  none  of  the  shells  was  smooth ;  the  target 
made  was  exceptionally  good,  however;  the  ranges  were  as  follows: 
1,940, 1,938,  i,878, 1,937,  and  1,935  yards. 

(18)  Five  dummy  projectiles,  representing  100-i)ound  charges,  were 
fired  in  8  minutes  and  45|  seconds;  the  first  round  taking  6lf  seconds 
of  time. 

(19)  The  time  occupied  in  firing  10  dummy  projectiles,  representing 
200-pound  charges,  was  14  minutes  40  seconds;  the  first  round  was  fired 
in  37  seconds. 

(20)  Ten  Jummy  projectiles,  representing  500-pound  charges  were 
fired,  the  first  round  in  62  seconds,  the  10  in*l5  minutes  36J  seconds. 
Average  weight  of  shell,  1,160  pounds. 

(21)  The  second  15-inch  gun  with  500-pound  charged  shell;  fuse  set 
for  2  seconds'  delay;  the  range  was  2,263  yards.  The  flight  of  pro- 
jectile was  good.  The  fuse  did  not  act  promptly,  as  the  delay  was  2| 
seconds. 

(22)  The  time  occupied  in  firing  5  dummy  projectiles,  representing 
500-pound  charges,  was  7  minutes  58  seconds. 

.  (^)  The  results  of  this  test  at  third  trial  have  been  tabulated  to  show 
the  initial  and  final  pressure  of  each  shot;  the  corresponding  air  loss 
and  valve  setting. 

Air  ghots — Cantinuoua  three-hour  tent  for  capctcity  and  endurance  of  pnepmatic  gun  plant 
at  Sandy  Hook,  N.  J.,  September  3y  1894. 

FIRST  HOUR. 
[First  round  at  3 : 43  p.  m.,  fiftieth  shot  at  4 :  29  p.  m.] 
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Air  $hc49-^ConHnuou9  three-hour  teeifar  capaoiijf  aiui  endurance  of  pneumaHc  gum  pUmt 
at  Sandy  Hook,  K.  J.,  September  3, 1894-^kmtmued. 

SECOlf  D  HOUR. 

[First  shot  at  4 : 43  p.  m..  thirtieth  shot  At  5:34  p.  m.  j 
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1,001 

916 

85 

2S2    1 

14 

007 

025 

72 

220 

18 

009 

012 

87 

100 

19 

1,001 

914 

87  '258    i 

IV 

1.000 

025 

75 

223 

1  21 

1,000 

Oil 

80 

190 

22 

1.001 

918 

83  :  250 

20 

007 

024 

T6 

223 

'  25 

1,000 

014 

86 

190 

26 

1.000 

916 

84 

250 

23 

1.000 

025 

75 

225 

28 

1,000 

013 

87 

100 

20 

1,000 

013 

87 

250 

24 

1,004 

801 

113 

225 

32 

1,001 

013 

88 

100 

83 

1.002 

007 

05 

250 

27 

007 

808 

00 

225 

30 

1,000 

000 

100 

225 

1 

31 

1.008 

894 

11* 

225 

' 

i 

THIRD  HOUR. 
[First  shot  at  5:43  p.  m.,  thirtieth  shot  at  0:35  p.  m;  thir^-sixth  round  at  6:43  p.  m.] 


1        007 

930 

67 

205  , 

2 

1,000 

900 

.1 

100 

5 

1.000 

020 

80     250 

3        000 

868 

122 

205  ' 

4 

1,000 

006 

94 

100 

6 

030 

850 

80     250 

7,    1.006 

038 

68 

205 

8 

1,000 

000 

91 

100 

0 

1,000 

014 

86     250 

lo'    1,000 

017 

83 

205 

12 

1,000 

908 

92 

190 

18 

1,002 

918 

84  ,  250 

11     1,008 

929 

79 

205 

15 

1,000 

905 

95 

190 

16 

1,000 

921 

79     250 

14,        008 

028 

70 

205 

18 

998 

900 

98 

100 

10 

1.000 

918 

82      250 

17'     1,000 

932 

68 

205  i 

22 

1.001 

909 

92 

180 

23 

008 

917 

81  >  250    ' 

20     1,000 

030 

70 

210 

25 

1,001 

913 

88 

175 

26 

1.000 

917 

83  ,  250 

21!     1,006 

032 

74 

220  1 

28 

1,000 

918 

88 

175 

20 

1,005 

913 

92  '  250 

24'    1,004 

032 

72 

220  ' 

31 

1,000 

916 

84 

175 

32 

1,000 

914 

86 

250 

271    1,008 

036 

72 

220, 

35 

1.000 

919 

81 

176 

84 

0) 

940 

<?) 

250 

30     1.000 

012 

88 

220  ' 

331     1,000 

030 

70 

220  , 

8«j    1,000 

028 

72 

230  1 

In  conclusion,  the  board  finds  that  in  most  of  the  requirementfi  the 
Pneumatic  Torpedo  and  Construction  Company  has  exceeded  those 
called  for  by  the  contract,  specifications,  and  programme.  The  flights 
of  the  full  caliber  shells  for  15-inch  guns  and  of  some  of  the  subcaJib^ 
projectiles  were  not  as  smooth  as  could  be  desired,  but  as  the  results  in 
accuracy,  as  shown  by  the  targets,  were  so  good,  the  board  does  not 
consider  this  a  cause  for  their  rejection.  The  time  occupied  in  travers- 
ing by  hand  the  15-inch  gun  should  be  improved  upon. 

The  delay  action  of  the  fuses  was  not  altogether  satisfactory,  but  it 
is  difficult  to  get  an  accurate  measure  of  time  at  such  long  distances 
and  for  so  short  a  period  of  time.  There  were  but  two  failures  to 
explode  on  impact  of  all  so  set. 

There  were  many  annoying  delays  during  the  tests,  caused  by  break- 
ages, which,  though  slight,  for  the  time  entirely  disabled  the  guns. 

It  is  believed  by  the  board  that  these  delays  are  inevitable,  and  must 
be  expected  in  a  system  where  any  portion  of  a  somewhat  complicated 
series  of  pipes  and  valves  is  liable  to  be  rendered  unserviceable  by  the 
severe  pressure  to  which  they  are  subjected. 

The  breakage  of  the  end  of  the  stem  of  primary  valve  of  gun  lSo.3 
of  the  battery — a  15-inch  gun — at  seventh  round,  stopped  all  the  firings 
for  the  day,  and  rendered  it  necessary  to  abandon  for  the  time  the  effort 
to  carry  out  the  requirements  of  paragraph  23  >  of  the  programme. 
Again,  the  bursting  of  a  small  pipe  on  the  8-inch  gun  delayed  for  about 
three  hours  a  second  attempt  at  the  same. 
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The  management  of  this  battery  can  not  be  intrusted  to  ordinary 
soldiers,  but  skilled  mechanics  and  electricians  will  be  required  to  work 
and  keep  in  order  the  guns  and  accessories. 

During  the  three  hours  continuous  test  a  favorable  draft  assisted  the 
boilers  materially,  they  were  forced  to  their  full  capacity.  Starting  with 
a  steam  pressure  of  95  pounds  per  square  inch  and  air  pressure  of  2,000 
pounds,  at  the  end  of  the  second  hour  the  steam  pressure  was  70  pounds 
and  air  pressure  1,000  pounds  per  square  inch;  at  the  end  of  the  third 
hour  the  pressures  were  68  and  960  pounds,  respectively. 

A  chart  of  the  bay  and  harbor  of  New  York  is  inclosed,  showing  the 
water  covered  by  the  15-inch  guns,  at  extreme  ranges  for  the  different 
charges  of  explosive.  The  extreme  range  for  the  12-inch  cast-iron 
mortar  is  also  indicated. 

Effects  fully  as  great  as  could  be  produced  by  shells  from  these  guns 
charged  with  50  and  100  pounds  of  gelatin,  could  be  obtained  by  shells 
charged  with  less  sensitive  high  explosives  which  can  now  be  fired  from 
powder  guns;  and  since  the  use  of  these  guns  would  not  be  considered 
in  cases  when  equivalent  effects  could  be  produced  by  the  simpler  and 
more  generally  useM  powder  guns,  the  8-inch  gun  and  the  15-inch  gnn 
as  a  projector  of  charges  of  60  and  100  'x)ounds  should  be  thrown  out 
of  consideration  in  estimating  the  desirability  of  the  system  for  coast 
defense.  The  15- inch  gnn  as  a  projector  of  charges.of  200  to  500  pounds 
then  assumes  its  proper  place  in  the  class  of  torpedo  throwers,  and 
upon  its  merits  in  such  class  it  should  be  judged. 

Examining  the  chart,  it  is  seen  that  the  15-inch  guns  of  the  battery 
at  Sandy  Hook  command,  with  200-pound  charges,  the  main  channel 
for  a  distance  of  about  9,000  yards  and  the  swash  channel  for  about 
4,200  yards.  They  would  thus  have  under  their  fire,  with  these  charges, 
a  vessel  running  the  main  channel  at  the  rate  of  20  miles  an  hour  tor  a 
X)eriod  of  16  minutes,  during  which  time  each  gun  could  diischarge  10 
projectiles;  and  would  be  able  to  reach  a  vessel  running  the  swash 
channel  at  the  same  rate  for  a  period  of  7^  minutes  and  fire  at  her  5 
projectiles. 

The  15-inch  guns  can  not  reach  the  swash  channel  with  projectiles 
carrying  charges  of  500  pounds  of  explosive.  They  command  the  main 
channel  with  such  projectiles  f6r  a  distance  of  4,300  yards,  and  would 
have  under  their  fire  a  vessel  as  above  for  7^  minutes,  at  which  each  gun 
could  discharge  4  projectiles. 

Although  these  figures  would  be  much  exceeded  by  similar  ones  for 
8, 10,  and  12  Inch  rifles  and  12-inch  mortars,  they  are  far  in  excess  of 
the  possibilities  with  any  other  torpedo  throwers  or  with  any  automatic 
torpedoes  known  to  the  board.  For  the  purposes  covered  by  such 
weapons  their  desirability  seems  to  depend  upon  their  certainty  of 
readiness  for  action,  the  possibility  and  convenience  of  their  safe  instal- 
ment, and  their  cost. 

Fbank  H.  Phipps, 
Major  J  Ordnance  Department,  U.  S.  Army,  President 

Frank  Heath, 
Captain,  Ordnance  Department,  U.  /?.  Army. 

William  Orozier, 
Captain,  Ordnance  Department,  U.  S.  Army, 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington,  D.  0. 
(2790) 
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APPBNDCX   82. 


firing  reoord  dpmamik  ^ 

[Object  of  firteg,i 


Date. 


?.5 


18M. 
Aug.  1« 

Aug.  16 

Aug.  17 

Aag.  17 

Aug.  17 

Aug.  17 

Aug.  17 

Aug.  21 

Aug.  21 
Aug.  21 
Aug.  21 
Aug.  21 
Aug.  22 
Aug.  22 
Aug.  22 
Aug.  22 
Ang.  22 
Aug.  22 
Aug.  22 
Aug.  22 
Aug.  24 
Aug.  24 
Aug.  24 
Aug.  24 
Aug.  24 
Aug.  24 
Aug.  31 
Sept.  6 
Sept.  6 
Sept  6 
Sept  6 
Sept  6 
Sept  6 
Sept.  10 
Sept  10 
Sept.  10  '  3 
Sept  10  j  4 
Sept  10  I    5 


Gun. 


North,  or  No. 3.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3 . . 
North,  or  No.  8.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3.. 

North,  or  No.  3.. 
North,  or  No.  3.. 
North, or  No. 3.. 
Center,  or  No.  2.. 
North,  or  No. 3.. 
North,  or  No.  3.. 
North,  or  No.  3., 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  8.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3-. 
North,  or  No.  8.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3.. 
North,  or  No.  3.. 

8-inch   gun,   or 

No.  1. 
8-inch    gun,   or 

No.l. 
8inch    gtm,  or 

No.l. 
8-inch   gun,    or 

No.  1. 
8-fnch    gun,   or 

No.l. 
North,  or  No.  3.. 

8-inchgun,No.  1. 

8inchgnn,No.  1. 

8inchgnu,No.  1. 

8-iDchgun,No.  1. 

8inchgun,No.  1. 


Kind  of  projectile. 


Weight 
charga 


caliber, 
caliber, 
ciOiber, 
caUber, 
calib«r, 
caUber, 
caliber, 
caliber. 


Sub  8-inch 

live. 
Sub  8-inoh 

live. 
Sub  6-inch 

live. 
Sub  6-inch 

live. 
Sub  8  inch 

live. 
Sub  8-inch 

livp. 
Sub  lO-inch 

Uve. 
Sub  6>inch 

live. 


Sub  8-inch  caliber, 

live. 
Sub  8-inch  caliber,  I 

live. 
Sub  10-inch  caliber, 

live. 
FiUI  15-inch  caliber, 

Ihe. 
Snt)  10-inch  caliber, 

live. 
Sub  lOinch  caliber, 

live. 
Sub  ID-inch  caliber, 

live. 
Sub  lO-inch  caliber, 

live. 
Sub  lO-inch  caliber, 

live. 
Sub  10-inch  caliber, 

live. 
Sub  10>iuch  caliber, 

live. 
Sub  lOinch  caliber, 

live. 
Full  15-inch  caliber, 

live. 
Full  IS-incli  caliber. 

live. 
Full  15.inch  caliber, 

live. 
Full  lb-inch  oaUber, 

live. 
Full  15-inch  caliber, 

live. 
Sub  8-inch  calilier, 

live. 
;  Floating  projectile 

to  test  fuse. 
'  Full  8-inch  caliber, 
i      live. 

I  Full  8inch  calil)er, 
I      live. 

Full  8-incli  caliber, 
I      live. 
I  Full  8-inch  caliber, 

live. 
Full  8-inch  calilwr, 

live. 
Sub  8- inch  caliber, 

live. 
Sub  6-iuch  caliber, 

live. 
Sub  6-inch  caliber, 

live. 
Sub  0-ineh  caliber, 

live. 
Snb  6-inch  caliber, 

live. 
Sub  0-ineh  caliber, 

fuse  test. 


Lbt. 
104i 

104 


104 
104 
213| 


104i 

104| 

212 

515i 

2124 

214 

216 

214 

213i 

215  1 

214ij 

213*1 


Total 

weight. 


371| 

371i 

801 

304| 

370i 

370 

S66i 

306i 

371| 

'3711 

565 

1.1961 

565|| 

57U 

566 

567 

S68i 

568 

567* 

568 


Fnaeaet- 
ting. 


I 

505*  1.1441 

5Ull  1,146 

615*  1, 152} 


503} 
525} 
104 


1,161* 
1,157 
367* 


110*    .     302 


109* 
110 
104| 

53* 
53* 

5^ 


301* 

301  I 

372* 

197 

197* 

197 

197*; 


Impact . . . 
Impact . . . 
Impact ... 
Impact ... 
Impact ... 
Impact . .. 
Impact . . . 
Impact . . . 

Impact ... 
Impact . . . 
Impact . . . 

2BeoondB' 

delay. 
2  aeccnds* 

delay. 
2  seconds' 

delay. 
2  seconds' 

delay. 
2  seconds' 

delay. 
2  seconds* 

delay. 
2  seconde' 

delay. 
2seoonda* 

delay. 
2  seconds* 

delay. 
2  seconds* 

delay. 
2  seconds* 

delay. 
2  secomls* 

delay. 
2Beoonds* 

delay. 
Impact . . . 

Impact . . . 

Impact  ... 

Impact . . . 

Impact . . . 

Impact ... 

Impact . . . 

Impact . . . 

Impact ... 

Impact . . . 

*  second 
delay. 

1  second 
delay. 

1*  seconds' 
delay. 

Impact . . . 


BcHAyofes 


Inatantly  . . . 
Inatantly  ... 
lastantly..  j 
Iiuitairtly ... 
NoezplosiOD. 
Inatantly  ... 
Instantly  ...i 
iDstutly . 


InatanUy  .. 

20 

Inatantly  .-■ 

20 

iBBtantly  ... 

W 

2^  aeconda. . . 

m 

2*MICOilldB... 

t! 

2*aeoondB... 

27 

2*aec0nda... 

27 

27 

2*  seconds... 

27 

2*  seconds... 

27 

2*aeoonda... 

27 

2*  seconds... 

27 

2*aecoiid8... 

«l 

InsUuitly  ... 

H 

2|seooad8.-. 

«i 

InstanUy  ... 

^ 

InstaaUy  ... 

^ 

InstanUy  ...' 

20 

Instaatiy  ... 

0/ 

Instantly  ...I  3H 

Instantly  ...3^ 

Instantly  ...|  35) 

Noexplosion    3SJ 

Instaotly  .35) 

I 
Instantly  ...  29 

Instantly  ...!  35] 

Slight  delay. 120 

Slight  delay-  20 

1.4 seconds..  20 

Instantly  ..j  0 


*  Flight  good ;  slight  gyration  at  flrnt,  tliei^  steadied  down. 
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Initial 
praa- 
aiira. 


Xte. 

1.000 

1,000 
1,000 
1,000 
hWk 
1.000 
1.000 
1.000 

1,000 
1,00<^ 
1,000 

1.000 
1.000 
1,000 
1.000 
1.000 
1.000 
1.000 
1,000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
l.UOO 
1.010 
1.000 
1.000 
1.000 
1.000 
1.000 
1,000 


Loas 

of 
prea* 
aare. 


Lbt. 
80 

30 

193 

200 

280 

235 

230 

212 

32 
31 
52 
212 
2M 
258 
258 
258 
286 
268 
209 
268 
67 
67 
67 
68 

"I 

80 
80 
90 
74 
84 
84 
84 
74 
80 
82 
44 
34 
31 


Valve 
set- 
ting 


0 

0 
480 
430 
430 
430 
430 
430 

0 

0 
100 
350 
430 
430 
430 
430 
430 
430 
430 
430 
240 
240 
240 
240 
240 
225? 

0 
275 
275 
275  j 
275  I 
275 
225  I 


225 

100 

0 


Kange. 

832 
874 
Lost. 
5.763 
^021 
3,176 
4.069 
5,635 

2,058 
1,816 
2,097 
2.278 
3,566 
3,560 
3,585 
3,553 
3.576 
3,543 
3,565 
3,567 
1,940 
1.938 
1,878 
1,937 
1,935 
3.457 
185 
2,618 
2.607 
2.588 
Lost. 
2,616 
2.764 
3,590 
2.542 
1.993 
1,680 
185 


Time 

of 
flight. 


29 
29.3 
18.6 
26 

28* 
291 


m 


20 
181 
19 

18* 

18} 

18J 

17 

17 

17 

17 

17 


Force  of 
wintl  per 
second. 


Feet. 


18.4 
12.5 
15.3 
16.3 
16.9 
About  15 
Slight  brence 


19 
19 

19.2 
20 
19.4 
15 
23 
15 
14 
10.8 
1 


Direc- 
tion of 
wind, 
o'clock. 


if 

Of 


5 
5 
5 
5 
5 
5  to  6 


16.1 

16.5 

17 

17.5 

18 


87 


S        S 


29.99 
29.99 
30.14 
30.14 
30.14 
30.14 
30.14 
30.12 

30.12 
30.12 
30.12 
30.12 
30.22 
30.22 
30.22 
30.22 
80.22 
30.22 
30.22 
30.22 
I  30.24 
30.24 
30.24 
30.24 
30.24 
30.24 
30.08 


Remarks. 


Flight  good. 

Flight  good. 

Flight  good. 

Flight  good. 

Flight  good ;  did  not  ex- 
plode. 
Gyrated ;  wlnga  broke. 

Flight  good. 

Flight  good;  exhibition 
for  Fortification 
Board. 

Flight  good. 

Flight  fair;  slight  gyra- 

tlOD. 

Flight  good. 
Flight  good. 
Flight  good. 
Flight  good. 
Flight  good. 
FUght  good. 
Flight  good. 
Flight  good. 
Flight  good. 
Flight  good. 

Flight  fair;  slight  gyra- 
tion. 

Flight  fair;  wobbled  to- 
ward end. 

FUght  fair;  wobbled  to- 
ward end. 

Flight  fair;  wobbled  to- 
ward end. 

Flight  fair;  wobbled  to- 
ward end. 

Flight  good;  wobbled 
and  straightened  up. 

Fired  at  short  range  for 
testing  action  offuse. 

Flight  i^od. 

Flight  good. 

Flight  good. 

Flight  good ;  did  not  ex* 

pTodo. 
FUght  good. 

n 

Flight  good. 
FUght  good. 

FUght  fkir ;  slight  gyra- 
tion. 

FUght  fair;  sUght  gyra- 
tion. 

(t) 


tFlightgood;  regularlivesholl,  weighted  with  sand;  no  gelatin,  no  fulminate  detonator;  loadMwith 
1]  ponnds  Dlack  rile  pow.der. 
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Appendix   33. 
test  of  6'po under  driggs-scffroeder  rapid-fire  gvn, 

(8  plates.) 

The  Ordnance  Board,  U.S.A., 

Sew  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  York  Oity^  October  P,  1894. 
Sir  :  The  follo^ving  report  of  the  test  of  a  6-poander  Driggs-  Schroeder 
rapid-fire  gun  is  respectfully  submitted : 

DESCRIPTION. 

The  gun  is  built  up,  and  consists  of  a  tube,  jacket,  and  hoop.  The 
breechblock  engages  in  the  jacket.  The  general  construction  of  the 
gun  body  is  shown  on  Plate  I,  and  the  parts  are  assembled  in  the  fol- 
lowing manner: 

The  hoop,  the  first  piece  to  be  shrunk  on  the  tube,  is  expanded  by 
heat  and  slipped  on  from  the  muzzle  end  until  the  shoulder  on  its  interior 
is  close  against  a  corresponding  shoulder  on  the  tube,  and  it  is  firmly 
held  in  this  position  until  cold.  The  jacket  is  then  put  on  in  like  man^ 
ner  from  the  breech  end.  On  the  exterior  of  the  gun  is  cut  a  screw 
thread,  part  of  which  is  on  the  hoop  and  part  on  the  jacket,  and  on 
this  is  screwed  the  trunnion  band  for  non-recoil  mounting,  or  saddle  for 
recoil  mounting,  thus  locking  the  entire  system  and  preventing  any 
longitudinal  motion  between  tube  and  either  jacket  or  hoop.  The  rifling 
is  to  the  right  with  an  increasing  twist.  The  curve  connecting  the 
initial  and  final  angles  is  a  semicubic  parabola. 

DESCRIPTION  OF  MECHANISM   (PLATE  II). 

The  transverse  hole  through  the  block  for  the  axial,  or  main  bolt,  B,  is 
lengthened  in  a  nearly  vertical  direction  to  permit  the  block  to  descend 
and  disengage  the  bands  from  the  corresponding  grooves  in  the  breech. 
The  main  cam,  G,has  a  hexagonal  bearing  on  the  main  bolt;  it  will  be 
noticed  in  Plate  III  that  its  front  upper  face  takes  under  an  interior 
surface  in  the  block  and  sustains  it  in  the  upi)er  or  "closed"  position. 
This  interior  surface  inclines  upward  to  the  rear,  and  when  the  cam  is 
turned  to  the  rear,  for  opening,  this  permits  the  block  to  descend,  the 
lower  rear  corner  of  the  cam  taking  on  the  interior  bottom  surface  of 
the  block  and  forcing  it  down.  Conversely,  in  the  latter  part  of  the 
closing  motion,  that  same  upper  front  face  taking  under  the  incline, 
pushes  the  block  up  into  place  and  then  slightly  takes  under  the  curved 
surface;  in  this  position  the  downward  thrust  of  the  block  has  no 
tendency  to  turn  the  cam,  and  it  is  therefore  held  rigidly  and  securely 
in  place. 
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When  tlie  main  cam  has  been  turned  and  the  block  pushed  down  suf- 
ficiently far  to  clear  the  bands  from  the  grooves,  the  semicircular  score 
in  the  upper  rear  comer  engages  the  pin  L  in  the  block,  and,  from  that 
time  on,  the  movements  of  the  two  are  in  unison,  rotary  to  the  rear 
around  the  main  bolt,  the  rear  face  of  the  block  finally  resting  on  the 
tray,  T,  leaving  th^  cnamber  open. 

The  nring  pin  is  marked  F;  the  firing  spring  lies  to  the  rear  of  its 
upturned  head;  the  fuUcock  stud  will  be  noticed  under  the  rear  part; 
the  sear,  S,  actuated  by  its  spring.  D,  presses  up  against  it  and  engages 
the  stud  as  the  firing  pin  is  forcea  to  the  rear.  The  point  of  a  lug  pro- 
jecting from  the  under  side  of  the  firing  pin  rests  always  in  a  circular 
groove  hollowed  out  in  a  vertical  plane  in  the  upper  rear  face  of  the 
main  cam.  When  the  cam  is  turned  to  the  rear,  the  first  effect  pro- 
duced is  to  push  back  that  lug  and  the  firing  pin,  so  that  the  point  of 
the  latter  is  brought  safely  within  the  face  of  the  block  before  it  begins 
to  descend;  the  motion  continuing,  the  firing  pin  is  retracted  until  the 
full-cock  stud  passes  beyond  the  sear  and  is  engaged  by  it.  This  com- 
presses the  firing  spring,  M.  When  the  sear  is  pressed  down,  the  firing 
pin  is  released  and  the  spring  impels  it  forward.  The  firing-pin  wrench, 
Q,  serves  to  cock  the  gun  without  opening  the  breech. 

The  extractors,  E,  one  on  each  side,  lie  flat  against  the  rear  face  of 
the  tube  of  the  gun,  and  in  reicesses  in  the  front  face  of  the  block.  They 
revolve  on  pivots,  P,  which  work  in  recesses  in  the  curtain.  The  rear 
sides  of  the  tails  of  these  extractors  form  cam  surfaces ;  the  lower  front 
corners  of  the  block  are  similarly  surfaced,  the  curves  being  slightly 
eccentric  to  the  main  bolt,  so  that  after  the  block  has  been  lowered  dur- 
ing  its  rotation  its  cam  surfaces  take  upon  the  extractor  tails,  pressing 
them  forward  and  consequently  brining  the  extractor  heads  to  the 
rear  and  throwing  the  cartridge  case  out.  These  bearing  surfaces  are 
so  adjusted  that  the  motion  is  slow  at  first,  with  a  powerful  leverage; 
toward  the  latter  part  of  the  rotation  of  the  block  the  motion  Imparted 
is  quick. 

But  one  thing  now  remains  to  be  explained.  The  block,  as  already 
described,  has  a  certain  amount  of  vertical  motion  with  regard  to  the 
main  bolt,  and  must  be  kept  in  the  lower  position  relative  to  it  during 
the  rotation.  To  this  end  a  pin,  or  "guide  bolt,"  G,  is  screwed  in 
throiigh  each  side  of  the  curtain,  projecting  into  a  guide  groove  cut  in 
each  side  of  the  block ;  this  groove  is  ^o  shaped  that  the  bolt  permits 
only  the  vertical  and  rotary  motions  of  the  block  in  succession,  thus 
confining  it  in  its  movement.  It  also  performs  one  other  function :  In 
closing  the  breech,  after  the  rotary  motion  of  the  block  ceases,  the  ver- 
tical motion  is  produced  by  the  upper  corner  of  the  cam  pressing  on  the 
interior  inclined  surface  of  the  block;  for  the  purpose  of  easing  an 
otherwise  abrupt  change  of  motion  (from  rotary  to  vertical),  the  partof 
the  guide  groove  where  the  guide  bolt  is  at  that  instant,  is  cammed  so 
as  to  make  the  bolt  start  the  block  upward  gently  before  the  corner  of 
the  main  cam  touches  the  incline;  the  motion  of  rotation  thus  merges 
gradually  and  easily  into  that  of  vertical  translation. 

Among  the  principal  details  may  be  mentioned  the  following: 

The  bands  on  the  top  and  side  of  the  block,  and  the  corresponding 
grooves  in  the  breech,  are  inclined  about  2  degrees  and  30  minutes  to 
the  front  and  upward,  so  that,  as  the  block  is  pushed  up  into  position  in 
closing,  it  is  also  pressed  forward  and  presses  the  cartridge  case  home, 
and  in  opening  it  readily  detaches  itself  from  the  head  of  the  case. 

The  sear,  which  slides  vertically  in  the  middle  of  the  rear  &ce  of  the 
block,  has  a  lefr  arm  at  its  lower  end  against  which  the  sear  spring 
bears. 
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The  design  of  shoulder  bar  used  in  this  test  is  provided  with  a  pistol 
handle.  The  trigger  in  the  handle  is  connected  directly  with  the  sear 
by  a  lanyard. 

To  facilitate  assembling,  the  front  face  of  the  block  contains  a  heavy 
face  plate,  K,  easily  removed  and  secured.  The  cam,  firing  pin,  and 
spring  are  removed  and  replaced  there. 


N0M£NCLATUKE   (PLATE  lU). 


A.  Breechblock. 

B.  Main  bolt. 

C.  Main  cam. 

D.  Sear  spring. 

E.  Two  extractors. 

F.  Firing  pin. 

G.  Two  guide  bolts. 


H.  Operating  handle. 

K.  Face  plate. 

h.  Sirring  feather,  locks  H  to  B 

M.  Firing  spring. 

N.  Firing-pin  point 

S.  Sear. 


OPERATION. 


The  operating  handle  H  is  on  the  left  side. 

To  open  the  breech,  eject  the  empty  case,  and  cock  the  firing  pin,  the 
handle  is  tamed  smartly  to  the  rear.  During  the  progress  of  this 
movement  the  firing  pin  is  retracted  until  the  sear  catehes  in  front  of 
the  full-cock  stud;  the  extractors  are  pivoted,  heads  to  the  rear,  eject- 
ing the  empty  cartridge  case;  the  block  finally  lands  on  the  tray. 

A  fresh  cartridge  is  then  placed  in  the  chamber  and  the  handle  turned 
to  the  front.  This  closes  the  breech,  by  first  turning  and  then  raising 
the  block,  the  firing  pin  being  left  in  the  full-cock  position. 

If  the  exercise  is  to  be  carried  on  without  ammunition,  the  drill  washer 
B  should  be  slipped  on  the  rear  eiid  of  the  firing  pin  so  as  to  take  against 
the  rear  face  of  the  block  in  snapping  and  secured  there  by  V.  This 
saves  the  firing-pin  point  from  striking  the  face  plate,  which  would 
injure  it  in  time.  The  drill  washer  should  not  be  left  on  when  not  exer- 
cising, as  it  keeps  the  firing  spring  slightly  compressed,  which  has  a 
tendency  to  diminish  its  strength. 

TO  DISMOUNT  AND  ASSEMBLE. 

The  block  is  held  within  the  gun  by  the  main  bolt  and  the  two  guide 
bolts.  To  dismount,  therefore,  start  with  the  block  closed  and  back 
out  the  guide  bolts  with  the  screw-driver  far  enough  to  clear  the  block; 
cock  the  mechanism  to  preserve  the  firing-pin  point  from  possible  injury ; 
take  off  the  handle;  tap  the  main  bolt  gently  to  start  it;  withdraw  it 
completely,  supporting  the  block  with  the  hand;  lower  the  block  out  of 
place,  tilting  it  slightly  to  the  rear,  so  as  to  clear  the  extractors. 

The  block  being  out  and  the  mechanism  still  cocked,  to  dismount  the 
latter  remove  the  face  plate,  using  a  hammer  and  a  copper  drift.  When 
the  face  plate  is  off,  ease  the  firing  pin  forward.  Take  out  the  main 
cam,  firing  pin,  main  spring,  sear  spring,  and  sear  in  the  order  named. 

To  assemble  the  mechanism,  proceed  in  the  reverse  way.  Put  in  suc- 
cessively the  main  spring,  firing  pin«  and  main  cam.  The  front  side  of 
the  latter  is  marked  ^^  out."  The  mechanism  must  be  cocked  before 
putting  on  the  face  plate.  An  arrow  on  the  head  of  the  main  bolt 
being  brought  in  line  with  the  arrow  on  the  curtain  indicates  the 
proper  ^<  square"  for  the  hexagonal  bearing  in  the  cam. 

SIGHTS. 

The  sights  used  on  Driggs-Schroeder  guns,  PI.  iv,  have  been  designeil 
with  the  object  of  secariqg  fine,  accurate  alignmeiit  and  at  the  same 
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time  providing  the  ordinary  notch  and  i>oint  for  use  at  close  quarters 
or  when  rapidity  of  fire  is  more  important  than  extreme  accuracy. 

The  drift,  due  to  the  twist  of  the  rifling,  is  compensated  for  by  set 
ting  the  sight  bar  at  a  permanent  angle  to  the  left.  The  sight  is  pro- 
vided with  a  drift  scale  graduated  to  10  minutes  of  arc. 

An  essential  feature  of  sights  for  rapid-fire  guns  is  that  they  shall 
be  capable  of  rapid  changes  of  setting  and  with  but  one  hand.  They 
must  also  remain  securely  in  the  position  in  which  they  are  left.  The 
present  sights  accomplish  this. 

For  accurate  shooting  the  rear  sight  has  double  cross  wires  and  the 
front  sight  single  wires.  The  advantages  of  this  arrangement  are  that 
the  gun  can  be  pointed  almost  as  accurately  as  with  a  telescopic  sight, 
and  that  there  is  a  clear  field  about  the  target. 

Each  space  on  the  sight  bar  represents  100  yards  in  range  when 
using  the  service  charge.  To  set  the  bar  at  any  desired  range,  disen- 
gage the  operating  wheel  by  pulling  it  to  the  right  with  the  right 
hand;  then  turn  it  until  the  desired  graduation  is  on  a  line  with  the 
top  of  the  sight  box.  As  soon  as  the  wheel  is  let  go  it  will  engage  the 
teeth  on  the  side  of  the  sight  box  and  remain  in  that  position^  thus 
preventing  the  bar  from  any  downward  motion. 

The  not^h  on  the  top  of  the  eyepiece  and  the  point  on  the  top  of  the 
firont  sight  are  used  for  quick  sighting,  or  as  a  finder  when  using  the 
cross  wires.  With  them  the  piece  may  be  approximately  pointed,  and, 
if  there  is  time,  the  aim  corrected  with  the  cross  wires. 

ACCESSORIES. 

The  accessories,  Plate  iv,  consist  of  the  following: 

1.  Hand  extractor. 

2.  Combination  screw-diiyer  and  wrench. 

3.  Babbitt  metal  mallet. 


6.  Block  sapport. 

7.  Firinff-pin  wrench. 

8.  Cleaning  broBh. 


4.  Face-plate  drift.  |    9.  Sponge,  brush,  and  rod. 

5.  Oil  can.  {  10.  Drill  washers. 

For  convenience  of  handling  and  stowing  these  parts,  excepting  the 
sponge  rod,  are  kept  in  an  accessory  chest.  The  block  sapport  wa« 
inrnished  with  the  first  6-x>oanders,  but  was  fonnd  unnecessary  and 
has  been  omitted. 

With  the  exception  of  the  drill  washer,  these  pieces  require  no  explan- 
ation. The  washer  is  of  rubber,  and  for  drill  purposes  is  put  on  the 
rear  of  the  firing  pin,  between  it  and  the  rear  face  of  the  block,  where 
it  is  secured  by  the  brass  washer  Y,  a  piii  on  which  passes  through  a 
hole  in  the  firing  pin  and  retains  both  washers.  With  the  drill  washer 
on,  the  piece  may  be  snapped  without  danger  of  breaking  the  firing-pin 
point;  if  snapped  without  this  washer  the  p»oint  is  liable  to  injarj, 
while  the  blow  on  the  face  plate  will  in  time  injure  it  and  the  frontof 
the  firing  pin.    (See  photograph). 

FUSES  (PLATE.  V). 

The  fuse  used  with  all  ammunition  other  than  shrapnel,  issued  by 
the  Driggs  Ordnance  Company,  is  the  Driggs  percussion  fuse,  usuaUy 
constructed  for  application  as  a  base  fuse.  With  shrapnel  a  time  fuse 
is  used. 

The  parts  of  the  fuse  are  the  body,  the  plunger  or  pellet,  the  spring, 
and  the  detonating  cap. 

The  body  is  of  gun  metal,  the  rear  end  having  a  broad  thin  flange, 
which  serves  as  a  gas  check.    Forward  of  this  a  thread  is  cut  for  screw- 
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ing  into  the  projectile.  The  plunger  is  also  of  gun  metal  and  at  its  rear 
end  has  a  circolar  score  cut  to  receive  the  two  lugs  of  the  spring.  The 
forward  end  is  provided  with  a  blunt  point  for  exploding  the  cap  upon 
impact.  The  spring  is  of  temx)ered  steel,  and  is  bent  so  as  to  form  two 
arms,  having  at  their  lower  ends  circular  lugs. 

The  detonating  cap  consists  of  a  hollow  brass  cap  filled  with  fulminate 
of  mercury  and  is  contained  in  the  screw  cap  which  screws  iu  in  front 
of  the  spring  and  plunger. 

The  parts  are  so  assembled  that  the  rear  end  of  the  plunger  nor- 
mally rests  upon  the  interior  bottom  of  the  body. 

The  two  circular  lugs  of  the  spring  fit  in  the  score  of  the  plunger, 
pressing  into  it  with  a  strength  that  can  only  be  overcome  by  the  cen- 
trifiigal  force  produced  by  a  high  velocity  of  rotation.  When  the  gun 
is  fired  the  rotation  given  the  shell  by  the  rifling  causes  the  arms  and 
lugs  of  the  spring  to  open  out  away  from  the  center  sufficiently  to 
release  the  plunger,  thus  arming  the  fuse.  Upon  impact  the  plunger 
goes  forward  and  explodes  the  cap,  the  flame  from  which  passes 
through  two  vent  holes  in  the  top  of  the  fuse  and  into  the  sheU. 

CABTBIDGE  (PLATE  VI). 

All  the  cases  used  with  the  Driggs-Schroeder  ammunition  are  solid 
drawn. 

The  ignition  is  derived  from  a  detonating  cap,  which  is  the  same  for 
all  calibers.  With  field  ammunition  which  may  be  subjected  to  violent 
jolting  over  rough  ground  a  safety  cap  is  used  to  prevent  any  possible 
jar  from  igniting  the  fulminate  cap  and  exploding  the  charge.  Both 
steel  and  common  shell  are  supplied. 

Ammunition. 


Steel  8heU: 

Total  lenffth inches.. 

Weight  of  shell - pounds,  .j 

Weightof  burster do... 

Weight  of  f  axe do. . . 

Weight,  total do... 

Common  shell: 

Total  length inches. 

Weight  of  shell pounds. 

Weight  of  burster do... 

Weight  of  fuse do... 

Weight,  total do... 

Fixed  ammunition : 

Total  length  (steel  shell) inches . 

Total  length  (common  shell) do • 

Weight  of  empty  case ounces. 

Weight  of  charge do....   48 

Weight  of  felt  wad do....       .25 

Total  weight  (steel  shell) pounds. .  I 

Total  weight  (common  shell) do — ' 


Range  table. 

Initial  Telocity foot-seconds. .    1,914 

Diameter  of  prqjectile ♦ inches..    2.244 

Weight  of  projectile pounds..  6 

Length  of  projectile cabbers.. 

Kadiusofogival do.... 

Permanent  angle  of  sight  bar degrees.. 

Badiusofgnn inches..  35.111 
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RangM  table — ContiaiLed. 
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0 
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2,628 
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.005 

0 

09.4 

0    10 

1,796 

0.32 

3,000 

2.775 

31 

10.3 

923 

7.38 
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.148 

0 

14.6 

0    15.6  !  1.780 

0.48 

3,100 

2.025 

45.7 

86.6 

912 

7.71 
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.203 

0 

19.8 

0    21.5 

1,684 

0.67 

3,200 

3,080 

00.7 

01.7 

901 

8.01 

500 

.259 

0 

26.3 

0    28.1 

1.681 

0.86 
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8.241 

16.2 

18.4 

890 

8.38 
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.317 

0 

31 

0    35.8 

1,679 

1.04 
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3.407 

32.3 

65^8 

979 

8.T2 
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.378 

0 

37 

0    43 
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1.23 
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48.6 

23.9 
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9.07 
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0 

43.3 

0    61.4 
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1.43 
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3.746 
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.610 

0 
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1    00.4 
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3.920 

22 

10 
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9.78 
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.580 

0 
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1.85 
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39.4 

10 
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10.14 
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1 
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1    20.8 
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2.67 
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u 

24.7 
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.730 

1 

11.4 

1    82.6 

1.305 

2.30 

4.000 

4.476 

15. 6     11 

57.1 

822 

10.87  ; 

1,300 

.811 

1 

19.3 

1    46 

1.2B6 

2.58 

4,106 

4.671 

34. 4     12 

30.1 

814 

11.34 

1,400 

.805 

1 

27.5 

1    68 

1.229 

2.77 

4.200 

4.860 

58.4     13 

08.9 

800 

11.63 

1.500 

.982 

1 

36.1 

2    11.6 

1,106 

3.02 

4.300 

5,0T3 

13         13 

38.4 

798 

IS  00  1 
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1 

46 

2    26.6 

1.166 

3.27 

4.400 

6.283 

33. 1  :  U 
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12.38 

1,700 

1.17 

1 

64.4 

2    42.2 

1.140 

3.58 

4,500 

6,409 

63.7 

u 

60.1 

783 

12.77 

1,800 

1.272 

2 

04.4 

2    58.2 

1.115 

3.80 

4,600 

5.719 

14.8 

15 

27,3 

770 

13. 16  • 

1,900 

1.370 

2 

14.6 

3    15.2 

1,092 

4.07 

4.700 

5,945 

36.3 

16 

05.4 

760 

13.50 

2.000 

1.483 

2 

26 

3    83.2 

1.071 

4.35 

1   4,800 

6.178 

58.4 

16 

44.5 

762 

13.97 

2.100 

1.594 

2 

35.7 

3    62.2 

1.062 

4.63 

'   4.900 

6.416 

10 

21 

17 

24.7 

755 

14.38 

i    2,200 

1.709 

2 

47 

4    11.6 

1,035 

4.82 

'    6,000 

6.660 

10 

44.1 

18 

05.8 

748 

14.79 

2.300 

1.828 

2 

58.7 

4    81.6 

1,018 

6.21 

6,100 

0.910 

11 

07.7 

18 

47.9 

741 

15  20 

2.400 

1.960 

3 

lae 

4    52.6 

1,002 

6u61 

i   6.200 

7.168 

11 

31.9 

19 

30.9 

736 

1&.62 

2,500 

2.075 

3 

22.8 

6    14.2 

087 

6.81 

:   6.300 

7.432 

11 

66.7 

20 

15.0 

729 

1«.09 

2,000 

2.207 

3 

35.6 

6    36 

973 

6.11 

;    5.400 

7.704 

12 

22.1 

21 

00.2 

723 

16.48 

2.700 

2.846 

3 

49.1 

5    58.2 

960 

6.42 

1  6.600 

7.994 

12 

48.2 

21 

4&5 

718 

1«l93 

2,800 

2.486 

4 

02.8 

6    21.2 

947 

6.74 

1 

The  following  programHie  was  ad<^ted  for  the  test: 
The  gun  to  be  carefully  examined  by  the  board.  The  number  of  parts 
of  the  breech  mechanism,  their  strength,  simplicity,  and  certainty  of 
action  to  be  noted;  also  the  ease,  safety,  and  certainty  of  the  1t>reech 
mechanism  as  a  whole.  Note  especially  the  action  of  the  firing  pin  and 
extractor,  and  the  maximum  outward  position  of  the  cartridge  when  it 
can  be  pushed  home  by  the  breech  block.  During  this  examination  5C 
rounds  to  be  fired  at  will. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  with  ftiU  charges. 

ACOXJBACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  mile,  and  3,000 
yards,  the  same  conditions  of  aiming  being  repeated  at  each  round,  and 
the  mean  deviations  determined. 

BAPIDITY. 

Determine  number  of  rounds  tha!)  can  be  fired  in  5  seconds,  three 
trials;  also  number  of  rounds  that  can  be  fired  in  1  minute,  3  minutes, 
and  5  minutes,  respectively;  and  finally  the  time  required  to  fire  100 
rounds,  noting  carefully  during  the  firing,  and  especially  at  end  of  each 
25  rounds,  the  condition  of  the  gun  as  regards  heat,  and  ease,  andcer- 
tainty  of  action. 

Two  detachments  of  men,  alternating  every  25  or  50  rounds,  as  may 
be  thought  advisable. 
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RAPIDITY  WITH  AOCUBACY. 

Fire  10  aimed  shots  as  rapidly  as  x>os8ible  at  the  1,000  yards  and  1 
mile  targets.  Also  10  aimed  shots  at  targets  in  same  line  and  ranges 
of  500  and  1,000  yards,  alternately;  also  10  aimed  shots  alternately  at 
targets  at  about  500  yards  range,  placed  about  75  feet  apart. 

DUST. 

The  mechanism  to  be  exposed  to  a  blast  of  fine  dust  in  such  manner 
as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust, 
after  which  20  rounds  to  be  fired  as  rapidly  as  possible. 

EXOESSIVE  CHARGES. 

The  gun  to  be  fired  with  5  charges,  giving  gradually  increasing  pres- 
sures up  to  45,000  pounds  per  square  inch,  if  such  pressures  are  attain- 
able. 

DEFECTIVE   CARTRIDGES. 

The  gun  to  be  tested  with  defective  cartridges  in  the  same  manner 
as  is  usual  in  the  trial  of  small  arms. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  expended 
in  such  manner  as  may  be  deemed  best  by  the  board  as  a  result  of  the 
circumstances  developed;  the  last  5  rounds  to  be  tired  after  the  mech- 
anism of  the  gun  has  been  rusted  in  a  thorough  and  uniform  manner. 

The  test,  in  accordance  with  the  programme,  was  commenced  on  May 
1  last. 

The  length  of  the  gun  is  50  calibers  from  the  seat  of  the  head  of  t!ie 
cartridge  case  to  the  muzzle.  The  action  of  the  mechanism  in  manipu- 
lation and  deliberate  firing  was  found  to  be  satisfactory,  except  that 
the  short  chain  lanyard  connecting  the  seat  with  the  trigger  of  the  pis- 
tol grip  was  not  strong  enough  for  its  purpose.  It  was  broken  a  num- 
ber of  times  during  the  test,  and  after  the  two  hundred  and  seventeenth 
round  was  replaced  by  a  small  wire  rope,  whicti  did  not  break.  All 
parts  of  the  mechanism  are  very  securely  housed  in  and  protected,  so 
that  it  is  well  disposed  to  stand  exposure  to  the  weather.  The  piece 
can  not  be  fired  before  the  block  is  closed,  although  the  sear  can  be 
disengaged;  recocking  is,  however,  possible,  by  means  of  a  small  tool 
provided  for  the  purpose,  without  opening  the  breech.  ^  The  breech- 
block is  light  and  the  manipulation  easy  and  requiring  liltie' exertion; 
three  men  efilciently  serve  the  piece,  one  to  pass  the  ammunition,  one 
to  load  and  handle  the  block,  and  one  to  aim  and  fire.  The  lightness 
of  the  breechblock  and  its  housing  also  allows  the  use  of  a  long  gun 
without  great  total  weight,  and  the  realization  of  high  velo(*ity.  If  a 
cartridge  case  should  be  stuck  in  the  chamber,  the  mechanism  can  be 
dismounted  and  the  case  driven  out  from  the  front.  The  block  seems 
to  have  no  tendency  to  fly  open  upon  firing.  The  cartridge  can  be 
pushed  home  by  the  block  in  closing  when  it  is  at  a  distance  of  3  inches 
from  its  seat. 

Starting  with  the  breech  closed,  the  mechanism  was  removed  and 
completely  dismantled  by  one  man,  the  representative  of  the  gun,  in 
37  seconds,  using  one  special  tool.  It  was  assembled,  replaced  in  the 
gun,  and  the  motion  of  firing  executed  in  4  minutes  5§  seconds,  but  as 
the  operator  was  nervous  and  fumbled  considerably,  a  second  trial  was 
ORD  94 24 
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allowecL  when  the  time  occnpied  was  1  luiuate  30  seconds.  A  test  was 
made  of  the  tune  reqaired  to  fire  one  shot,  remove  and  replace  main- 
spring, sear  spring,  firing  pin,  and  extractors,  these  being  the  parts 
most  liable  to  injury  daring  action,  and  fire  a  second  shot.  The  time 
between  the  two  shots  was  2  minutes  4^  seconds. 

The  weight  of  the  breech  mechanism  complete,  including  extractors 
and  handles,  is  35^  pounds,  and  the  number  of  its  parts  15. 

VELOCITY. 

The  maximum  velocity  obtained  in  firing  five  rounds  was  1,911  foot- 
seconds;  the  minimum,  1,859  foot-seconds,  and  the  mean,  1,891  foot- 
seconds. 

ACCURACY. 

At  1,000  yards  range  the  mean  vertical  deviation  of  10  shots  from 
the  center  of  impact  was  .74  foot,  the  mean  horizontal  deviation  was  .8 
foot,  and  the  mean  deviation  1.09  feet.  One  sighting  shot  was  used, 
and  there  were  no  misses. 

At  1  mile  range  there  was  one  sighting  shot  and  ten  shots  at  the 
target,  all  of  which  were  hits,  the  mean  vertical  deviation  being  1.3 
feet,  mean  horizontal  deviation  1.82  feet,  and  mean  deviation  2.24  feet 

At  3,000  yards  range  there  were  first  four  sighting  shots,  when  firing 
was  suspended  to  give  that  at  1,000  yards  range  precedence.  At  the 
second  attempt  there  were  six  sighting  shots,  then  ten  at  the  target, 
of  which  nine  were  hits,  the  mean  deviations  of  the  nine  being:  Verti- 
cal, 5.28  feet;  horizontal,  6.3  feet;  absolute,  8.22  feet.  A  wind  of  20 
miles  per  hour  was  blowing  from  the  right  and  rear.  The  aim  is  dis- 
turbed both  in  elevation  and  direction  by  the  discharge. 

The  targets  are  represented  on  Plate  vi. 

RAPIDITY. 

The  number  of  rounds  fired  in  5  seconds  was:  At  the  first  trial,  3; 
at  the  second  trial,  3;  at  the  third  trial,  3,  with  one  left  in  the  chamber. 

The  number  of  rounds  fired  in  1  minute  was  32,  and  in  3  minutes  S3. 
Of  the  83,  one  missfire  counted  as  a  round  fired,  and  in  three  instances 
the  trigger  was  puUeil  before  the  block  was  closed,  the  block  beiug 
opened  again  to  cock  the  mechanism.  Had  these  three  cartridges  been 
thrown  out  and  counted  as  rounds  fired  the  number  would  have  been 
increased  to  85  or  86.  The  32  rounds  were  fired  in  the  first  minute  of 
the  3-minute  test.  The  officers  loading  and  firing  exchanged  places  at 
the  end  of  1^  minutes. 

At  the  first  attempt  to  fire  rapidly  100  rounds  the  lag  screws  hold- 
ing the  mounting  to  the  platform  pulled  loose,  and  after  firing  55  rounds 
the  piece  was  transferred  to  another  mounting.  The  time  of  firing  100 
rounds  was  6  minutes  41f  seconds,  of  which  26  seconds  were  consumed 
in  replacing  the  defective  lanyard  3  times,  and  2  minutes  6  seconds  in 
replacing  the  sear  spring  broken  at  the  eighty-ninth  round  of  the  100. 

The  ammunition  was  placed  on  a  table  in  rear  of  the  piece  and  close  to 
it.  Three  persons — two  officers  and  one  enlisted  man — were  employed 
in  the  service.  The  officers  loading  and  firing  exchanged  places  after 
each  25  rounds.  The  mechanism  worked  satisfactorily  throughout, 
with  the  exception  of  the  broken  lanyard  and  sear  spring  noted. 

After  firing  75  rounds,  soft  solder  would  melt  anywhere  along  the 
chase,  showing  a  temperature  of  about  375^  P. 
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RAPIDITY  WITH   ACCURACY. 

In  firing  for  rapidity  with  accuracy  at  1,000  yards  range,  7  sighting 
shots  were  used,  then  10  shots  at  the  target,  all  of  which  were  hits,  the 
deviations  being  as  follows:  Mean  vertical,  1.61  feet;  mean  horizontal, 
2.06 feet;  mean,  2.61  feet.  The  time^required  for  the  10  shots  was  1 
minute  10^  seconds. 

At  1  mile  range  4  sighting  shots  were  used,  followed  by  10  hits  upon 
the  target;  deviations,  mean  vertical,  3.75  feet;  mean  horizontal,  2.9 
feet;  mean,  4.74  feet.    Time  for  the  10  shots,  1  minute  36^  seconds. 

At  2  targets  in  the  same  line  at  ranges  of  500  and  1,000  yards,  1 
sighting  shot  at  the  1,000-yard  target  and  6  at  the  600-yard  target 
were  followed  by  10  at  each  alternately.  All  were  hits,  and  the  devia- 
tions were:  At  500-yard  target,  mean  vertical,  1.995  feet;  mean  hori- 
zontal, 1.121  feet;  mean,  2.288  feet;  at  the  1,000-yard  target,  mean 
vertical,  1.46  feet;  mean  horizontal,  2.033  feet;  mean,  2.507  feet.  Time 
for  the  20  shots,  5  minutes  27|  seconds.  The  sight  was  adjusted  for 
each  shot  at  each  target. 

At  600  yards  range  2  targets  were  placed  80  feet  apart,  and  after  4 
sighting  shots  at  No.  1  and  1  at  No.  2, 10  shots  were  fired  alternately 
at  each.  There  were  10  hits  upon  target  No.  1,  of  which  the  deviations 
were:  Mean  vertical,  1.69  feet;  mean  horizontal,  1,135  feet;  mean,  2.036 
feet.  Upon  target  No.  2  there  were  8  hits,  two  of  the  shots  having 
struck  a  telegraph  pole  in  the  line  with  the  target.  Of  the  8  shots  the 
deviations  were:  Mean  vertical,  1.50  feet;  mean  horizontal,  .612  foot; 
mean,  1.624  feet.  The  time  required  for  firing  the  20  rounds  was  2 
minutes  59|  seconds. 

During  all  this  firing  the  shock  from  the  shoulder  bar,  due  to  the 
recoil,  was  very  severe. 

A  representation  of  the  targets  is  inclosed,  Plate  vii. 

DUST. 

There  were  two  tests  made  of  the  effects  of  dust  upon  the  mechanism. 
After  the  firing  with  defective  cartridges  the  gun  was  taken  to  the 
blacksmith  shop  to  be  dusted,  without  any  part  being  cleaned  in  any 
degree.  Care  was  exercised  to  avoid  removing  residue  from  the  breech 
mechanism  in  handling  the  gun.    The  gun  was  cocked. 

The  blue  prints  attached  to  the  firing  record  show  tlie  metliod  adopted 
for  dusting  the  mechanism.  <' A"  is  a  lead  pipe  leading  from  the  pine 
box  "C"  to  the  hand  bellows  in  the  blacksmith  shop. 

The  dust  used  was  burnt  sand  from  the  }>roof  butts.  The  passage  of 
the  projectile  through  this  sand  converts  it  into  something  similar  to 
clay  in  appearance,  but  it  retains  considerable  grit.  This  was  dried 
over  the  boiler.  It  pulverizes  readily  when  dry  and  answered  well  for 
this  purpose. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes,  2  men  working 
the  bellows  as  uniformly  as  practicable. 

One  blue  print  shows  the  apparatus  at  work;  the  other  shows  it  at 
rest. 

After  being  dusted  the  gun  was  remounted  and  the  time  to  open  the 
breech  block  and  fire  5  rounds  was  noted. 

Time,  3  minutes  20  seconds.  The  block  was  opened  at  ihe  first 
attempt,  but  the  firing  pin  twice  failed  to  explode  primer;  at  the  third 
attempt  it  fired^all  right. 

The  mechanism  was  not  (^leaned  at  all ;  neither  oil  nor  water  was  used 
on  it.    The  dust  was  not  removed  from  the  bore.    The  main  bolt  bind- 
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ing  slightly,  though  still  serviceable  and  comparatively  easy  to  work, 
was  taken  to  the  machine  shop  and  found  slightly  bent  near  the  middle 
of  its  length.     It  was  straightened  and  replaced. 

In  the  second  dust  test  all  the  ])arts  of  the  mei'hanism  were  thor- 
oughly washed  with  hot  water  and  soap ;  they  were  then  carefully  dried 
and  slightly  oiled. 

When  subjected  to  the  blast  of  dust  the  gun  was  not  cocked. 

The  arrangement  for  dusting  and  the  material  used  were  the  same  as 
in  the  first  dust  t^st. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes. 

The  block  opened  without  diiti(*ulty  by  one  man,  and  the  5  rounds 
were  fired  with  very  little  trouble.    The  bore  was  not  wiped  out. 

No  oil  or  water  was  used  on  the  block. 

Time  to  open  block  and  fire  5  rounds,  55^  seconds. 

Five  rounds  instead  of  20  were  fired  after  dusting  because  of  scarcity 
of  amnmnition. 

EXCESSIVE  PRESSURES. 

At  the  first  round  for  excessive  pressure  2  ounces  of  rifle  powder 
were  added  to  the  charge;  at  the  second  and  third  rounds  2^  ounces; 
at  the  fourth  round  1  ounce,  and  at  the  fifth  round  1^  ounces.  The 
pressures  were  respectively  40,560,  4(>,311,  40,111,  37,382,  and  39,904 
pounds  per  square  inch. 

The  mechanism  worked  well  after  this  test,  although  it  is  probable 
that  the  bending  of  the  main  bolt  noted  under  the  head  of  the  dust 
test  was  caused  by  the  excessive  pressures. 

DEFECTIVE    AMMUNITION. 

Defective  cartridges  prepared  in  three  ways  were  used ;  in  the  first 
method  the  cartridge  case  was  prepared  by  filing  obliquely"  through 
the  edge  of  the  rim,  so  as  to  just  show  an  opening  to  the  interior  at 
the  junction  of  the  head  and  wall.  The  slots  were  at  the  extremities 
of  two  diameters  at  right  angles  with  each  other.  The  cartridge  was 
placed  in  the  gun  so  that  the  solid  part  of  the  rim  came  opposite  the 
extractors. 

There  was  quite  an  escai)e  of  gas  as  a  matter  of  course.  The  breech 
block  could  not  be  opened  by  hand  at  all  and  a  mallet  was  used  on  the 
handle.  After  some  difiiculty  the  blo(;k  was  opened  and  water  thrown 
over  it  to  remove  the  residue. 

The  second  cartridge  case  was  prepared  by  sawing  slots  through  the 
head  so  as  to  just  show  an  opening  to  the  interior.  The  slots  were  at 
right  angles  with  each  other  and  each  was  halfway  between  the  primer 
and  the  rim.  The  breech  block  was  opened  after  firing  with  consider- 
able difficulty,  using  the  same  method  as  in  the  previous  round.  Water 
was  thrown  over  the  block. 

A  service  cartridge  was  then  fired  at  the  first  attempt,  showing  all 
parts  in  working  oiSer.  The  block  was  opened  with  very  little  diffi- 
culty. 

Time  to  fire  2  defective  and  1  service  cartridge,  fifteen  minutes. 

Three  blowbacks  were  then  procured  by  unloading  the  requisite  num- 
ber of  rounds,  decapping  the  cases  and  thinning  the  metal  of  the  prim- 
ers;  the  cases  were  recapped  and  the  charges  replaced. 

The  first  and  second  blow^backs  caused  no  delay  save  what  was  nec- 
essary to  aim  the  gun  on  the  butt. 

Of  the  third  blowback  the  i)rimer  failed  at  least  half  a  dozen  times, 
and  three  or  four  of  these  times  the  long  lanyard  broke  and  had  to  be 
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tied.  A  service  cartridge  jirocured  from  No.  6  magazine  was  fired  at  the 
first  attempt,  showing  the  mechanism  in  order.  Time,  6  minutes  23 
seconds.    Another  .jase  was  ordered  prepared  for  the  third  blowback. 

The  firing  pin  was  tapped  once  or  twice  with  a  mallet  after  the  sec- 
ond failure  to  explode  the  third  blowback;  the  primer  was  found  well 
indented. 

The  6  minutes  and  25  seconds  comprise  the  whole  time  involved, 
including  getting  and  firing  the  service  cartridge. 

After  three-quarters  of  an  hour  the  third  blowback  was  ready  and 
was  fired  at  the  first  attempt. 

It  then  required  three  attempts  to  fire  a  service  cartridge.  The  three 
blowbacks  blew  out  the  primers  and  there  was  plenty  of  gas  escaped 
into  the  mechanism. 

Time  to  fire  2  blowbacks  and  1  service,  6  minutes  25  seconds. 

Time  to  fire  third  blowback  and  1  service,  33  J  seconds. 

Total  time,  6  minutes,  58^  seconds. 

RUST. 

Before  rusting  the  breech  mechanism  was  dismantled  and  all  the 
parts  thoroughly  cleaned  by  washing  with  hot  water  and  soap. 

The  gun  was  not  cocked.  The  handle  and  rear  sight  were  removed ; 
the  screws  holding  sight  in  place  were  replaced  to  prevent  rust  from 
getting  into  the  holes.  Before  immersing,  a  soft  wood  ])lug  wrapped 
with  a  piece  of  cartridge-bag  material,  the  latter  smeared  with  cosmo- 
line,  was  driven  tightly  into  the  rear  end  of  the  barrel  to  prevent 
unnecessary  rusting  of  the  chamber.  The  gun  was  immersed  in  solu- 
tion of  15  per  cent  sal  ammoniac  and  85  per  cent  of  water  by  weight;  it 
was  suspended  with  the  axis  vertical,  and  was  lowered  into  the  solution 
just  enough  to  cover  the  breech  mechanism. 

The  gun  was  in  the  solution  25  minutes.  It  was  allowed  to  stand  ' 
undisturbed  for  48  hours,  after  which  time  the  operation  of  opening  the 
breechblock  was  commenced.  The  breechbloc»k  could  not  be  opened 
by  hand  nor  by  using  a  wooden  mallet  on  the  handle.  At  the  end  of 
l|  minutes  oil  was  used  to  sofben  the  rust  and  the  effort  to  open  tlie 
block  was  continued.  Alter  10  minutes,  having  failed  to  open  the 
block,  the  main  bolt  was  driven  out  and  a  copper  drift  was  used  on  the 
block  to  jar  it  loose  from  its  seat.  At  the  end  of  25  minutes  tlie  breech- 
block was  out  of  the  gun.  The  breech  mechanism  was  then  dismantled 
and  all  the  parts  wiped  and  oiled.  The  parts  were  well  rusted,  and  as 
a  rule  a  copper  drift  had  to  be  used  to  separate  them  one  from  another. 
After  being  oiled,  the  mechanism  was  assembled  and  replaced  in  the 
gun,  the  time  consumed  up  to  this  point  being  1  hour  and  5  minutes. 

Five  service  rounds  were  then  fired  as  rapidly  as  practicable,  the 
total  time  required  being  1  hour  8  minutes  4^  seconds. 

This  comi)leted  the  programme. 

At  the  fifth  round  of  the  above-described  test,  a  washer  at  the  front 
end  of  the  hydraulic  cylinder  stuck  on  the  piston  rod  and  held  the 
recuperator  spring  in  compression  so  that  the  piece  was  not  returned 
to  battery.  The  cylinder  was  dismounted  and  a  clearance  given  to  the 
washer,  after  which  it  gave  no  further  trouble. 

The  same  parts  of  the  breech  mechanism  were  used  throughout  the 
test,  with  the  exception  of  the  broken  lanyards  and  sear  spring  noted, 
and  no  part  required  repair  or  adjustment  except  the  bent  main  bolt 
cUscovered  during  the  dust  test. 
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The  loadiug  and  firing  were  doue  by  Lieut.  M.  F.  Harmon,  First 
Artillery,  and  Lieut.  F.  P.  Peck,  Ordnance  Department.  During  most 
of  tlie  critical  parts  of  the  test  the  representatives  of  the  gun  were 
present. 

The  following  table  shows  the  general  results  of  the  test,  which  was 
finished  on  June  26, 1894,  441  rounds  being  tired: 

Weight pounda..  786 

Caliber inches. .  2. 244 

Length •- caliliers..  50 

Weightof  breech iiiechaniam ponnds..  35i 

Number  of  parts  of  breech  mechanism 15 

Time  to  dismantle  breech  mechaDism seconds. .  37 

Time  to  assemble  breech  mechanism l^SO* 

Distance  from  seat  in  chamber  at  which  breech  block  will  force  cartridge 

home inches. .  3 

Time  to  fire  1  round,  change  mainspring,  sear  spring,  firing  pin,  and 

extractor,  and  fire  another  round '^  2»  4V 

Time  to  fire  100  rounds 4"  35?* 

Number  of  rounds  fired  in  1  minute 32 

Xiimber  of  rounds  fired  in  3  minutes 83 

Number  of  rounds  fired  in  5  seconds,  first  trial 3 

Number  of  rounds  fired  in  5  seconds,  second  trial 3 

Number  of  rounds  fired  in  5  seconds,  third  trial 3 

Time  to  fire  2  defective  and  1  service  cartridge minntes. .  15 

Tniie  to  fire  5  rounds  after  dusting,  first  test 3'"  20* 

Time  to  fire  5  rounds  after  dusting,  second  test seconds . .  55^ 

Time  required  to  fire  3  blowbacks  and  1  service  cartridge 6™  58^^* 

Time  required  to  open  breechblock  and  fire  5  rounds  after  rusting l^  8*"  4.5* 

Mean  velocity foot-seconds..  1, 891 


Mean  vertical  deviation feet. 

Mean  horizontal  deviation.. do.. 

Mean  deviation do.. 

N  limber  of  hita 

Xiimberof  misses 

Time  to  fire 

Time  to  fire  both  targets 


Accuracy. 


rapi< 


cj  wi 
i«rity. 


1,000 
yards. 


1  mile. 


3.000  I 
yards. 


1.000 
yards. 


.74  1 

1.3 

5.28 

1.61 

.8     1 

1.82 

6.3 

2.06 

1.09 

2.24 

8.22 

2.61 

10  ■ 

10 

9 

10 

0  ' 

0 

1 

0 

2"10|* 


1  mile. 


3.75 

2.9 

4.74 

10 

0 


Alternating 

two.  500 

yards. 


No.  1 


No.  2. 


Alternating 

500  and  l,^ 

yards. 


500 
yards. 


1.69  I 
1.14  ' 
2.04  ' 

8 
0  , 


1.50 

.61 

1.62 

10 

0 


2 

1.12 
2.29 
10 
0  ' 


l.cioi 


2.51 


2«5»|' 


5-!nr 


Firing  record  and  8  plates  are  enclosed. 

Frank  H.  Phipps, 
Major  J  Ordnance  Department^  U,  S.  Armyy  President. 

Frank  Heath, 
Captain^  Ordna7we Department^  U.  S.  Army. 

William  Crozier, 
Captain^  Ordnance  Department^  U.  S.  Army. 
The  Chief  of  Ordnance,  U.  S.  Army, 

Waahingtanj  D.  C. 
(3031) 
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Becord  of  firing  with  Drigg9'Sohri>eder  S-pownder  rapid-fire  gun  {caliber  tM4  iadbet, 

[Olueet  of  firing, 


Date. 


May  2 
Mav2 
Mays 
May  2 
May  2 

May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 
May  2 


I  Instrumen- 
jjn  I  talveloc-     Preasareper 

of  flw»    Elevation.  '  ityl25  feet    square  inch 
t^m  muB-       of  bore. 
!        ale. 


i  Maximum^ 
\  18      6f. 

'  13      0    . 

I  10      0  '. 


10      0  I 


I 


Feet, 


Deflec- 
tion 
points, 
right. 


Pounds, 


Keooil. 


ConntcTi 

recoil.  I 


ItukBM. 


Inditt. 


'A. 


2* 


H 


[To  obtsio 


May  3 
Mays 

Mays 

Mays 

Mays 

Maya 


24  1. 

25  ,. 


26  1 

I 
27 
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weight  786  pounds),  at  Sandy  Hook  Proving  Ground,  from  May  B  to  June  28  1894 
test  of  goB.] 


Wind,  strengtli 
and  direction. 


Speolal  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mecb- 
aaiam,  consumption  of  powder,  sound 
oi  projectile  In  iiight,  scattering  of 
fra^enta,  etc. 


General  remarks. 


Filling  washer  at  ftont  end  of  recoil  cyl- 
inder stuck  on  the  piston  rod  and  held 
spring  in  compression  so  the  piece  was 
not  relumed  to  battery.  Cylinder  dis- 
mounted and  a  clearance  given  to 
washer. 

)  Aftor  firing  tnese  three  rounds  the  sun 
>     was  111  Inches  out  of  battery,  out  i 
)     when  depressed  it  returned  again.        | 


Fired  to  i 


Fired  into  sand  butt . 


Chain  lanyard  broke;  repidred 

Chain  lanyard  again  broke.    Fired  into  i 
I      sand  butt 


This  gun  is  50  calibers  long  flromseat 
of  bvad  of  cartridge  case  to  muzzle. 

TV  eight  of  breeohblook  and  breech 
mechanism  complete,  including  ex- 
tractors and  handle,  35^  pounds. 

The  breech  mechanism  consists  of  15 
pieces. 

Startingwlth  the  breechblock  closed, 
the  breech  mechanism  was  remov- 
ed and  dismantled  by  I  man  (repre- 
senting the  gun)  in  37  seconds,  us- 
ing no  tools  except  the  firing-pin 
wrench. 

The  mechanism  was  assembled,  re- 
placed in  the  gun,  and  the  motion 
of  firing  executed  in  4  minutes  5f 
Heconds.  Upon  being  allowed  a 
second  trial  the  operation  was  com- 
pleted by  1  man  in  1  minute  30 
seconds.  In  the  first  attempt  to  as- 
semble the  mechanism  the  princi- 
pal difficulty  was  to  get  the  main 
Dolt  in  place:  it  was  caused  to  a 
great  extent  by  excessive  anxiety 
and  consequent  fumbling,  a  seconil 
man  finally  assisted.  This  is  why 
a  second  i^ttempt  was  permitted. 

The  time  was  taken  by  the  proof  ofli- 
cer,  using  a  stop  watcii  which 
reads  to  one-fifth  of  a  second. 

Lit* uts.  Harmon.  First  ArtiUerv,  and 
Peck,  Ordnance  Department,  did 
all  the  loading  and  firing. 

The  gun  is  fired  bv  means  of  a  chain 
lanyard  fastened  to  the  pistol  grip 
on  shoulder  bar. 

The  breechblock  will  force  the  car- 
tridge home  when  it  is  3  inches 
short  of  its  seat  in  chamber. 

Becoil  produces  a  deoided  blow  on 
the  shoulder. 

The  lever  for  clamping  the  elevation 

»  is  not  satisfactory;  tne  mussle  rises 
slightly  upon  firuig. 

The  piece  on  shoulder  bar  which  pre- 
vents the  cartridge  case  from  strik- 
ing the  operator  cuts  the  hand 
(since  corrected).  At  discharge 
both  elevationanddirection  change ; 
in  direction,  mnssle  left. 


velocities.] 


Warming  charge.    Fired  to  sea. 
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Becord  of  firing  with  Driggi-Sokroeder  6-pauHder  rapid-fire  gun  {oalihertJUd  inekm.ittifkt 


Date. 


H*y4  . 
May  4. 

May  4. 

May  8  . 


May  10  . 


May  lU  . 


I 


'     No. 
'  of  Are. 


Elevation. 


laatminen* 
tal  veloc- 
ity 125  feet 
frommiu- 

sle. 


Fett 


■  m 
:  SI- 


•''SrK.S"*  ■  point.. 


of  bore. 


I    right. 


Pwmdt. 


May  11 

May  11 
May  11 
May  11 


i  Qtuuirant.  , 
200  4    31  ! 


BeooU. 


Indm. 


HI 
2A. 


[Teat  gun /M-ftx^. 


201 

4    43 

1 

202 

4    50 
4    50 

.....'        1 

203 

!        * 

!             X 

1 

1 
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786  pounds),  at  Sand^  Hook  Proving  Ground,  from  May  $  to  Juno  $8,  i^9#— Continued. 
100  rounds.] 


Wind,  strength 
and  direction. 


S)>ecial  remarks  about  each  fire,  such  as 
effect  on  piece,  action  of  breech  mech- 
aniam,  consumption  of  powder,  sound 
of  projectile  m  flight,  scattering  of 
fragments,  etc.  i 


Qeneral  remarks. 


Fired  to  sea  to  note  the  place  of  strikinj^. 

Chain  lanyard  broke;  a  rope  one  substi- 
tuted. 

Fired  into  sand  butt;  smoke  interfered 
and  firing  suspended. 

A  new  chain  lanyard  attached ;  56  rounds 
were  fired  in  3  minutes  and  53  seconds, 
and  firing  had  to  be  suspended.  Theing 
screws  holding  mount  became  loose. 
There  were  three  missfires  during  the 
first  24  rounds. 

Gun  with  recoil  cylinder  and  attach- 
ments changed  to  mount  for  Seabury 
gun  before  firing  May  10,  1894. 

Fired  to  sea  to  note  the  place  of  striking. 


Total  time  to  fire  100  rounds,  including 
repairs  to  sear  spring  and  time  to  allow 
ships  to  pass,  11  minutes  Hi  sec- 
onds. Actual  time  of  firing,  4  minutes 
35j)  seconds. 

Round  175,  chain  lanyard  nearly  broken 
and  changed.  Round  187,  lanyard 
broke;  repaired.  Round  188,  lanyard 
broke;  repaired.  Round  189,  sear 
spring  broken;  time  to  replace  sear 
spring,  2  minutes  and  6  seconds. 


The  missfires  were  not  dne  to  defect- 
ive cartridges,  but  were  caused  by 
pulling  the  trigger  before  the  block 
was  completely  closed.  The  jsenr 
can  be  disengaged  in  this  manner, 
but  it  is  impossible  for  the  firing 
pin  to  strike  the  primer  untif*  the 
Diock  is  completely  closed. 

Soft  solder  melts  along  chase  at  the 

end  of  75  rounds. 
^  In  firing  for  rapidity,  the  ammuni- 
tion was  placed  on  a  table  in  rear 
of  the  gun  and  as  close  to  it  as 
possible  without  interfering  with 
the  handling  of  the  gun.  Taking 
the  ammunition  from  this  table, 
3  men  served  the  gun. 

Lienta.  Harmon  and  Peck  alternated 
in  loading  and  firing.  The  changes 
were  made  after  each  group  or  25 
rounds. 


acy  at  3,000  yards.] 


Elevation  by  si^lit,2. 000  yards.  Elevation 
increased  17  minutes  on  firing.  Struck 
24  yards  in  front  of  target  and  rico- 
chetted  through  11  feet  left  of  center. 

Elevation  by  sight,  3,000  vards.  Sight 
jumped  up  25  yards  ou  firing.  Stuck 
14  yards  in  front  and  on  line. 

Elevation  by  sight,  3,060  yards.  Struck 
target  2  feet  above  and  5  feet  left  of  cen- 
ter. 

Struck  target  2  feet  above  and  5  feet  left 
of  center.  Firing  suspended  to  permit 
Lieut.  Peck  to  make  the  Urget  at  1,000 
yards. 
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Beoard  of  firing  wUh  Drigg^-Sokraeder  S-pounder  rapid-fire  gun  (edUber  S.IM4  inekm^  weighi 

[Teat  guxk  far  aeen- 


Dftte. 


May  11. 


No. 
of  fire. 


Mavll 
May  J 1 
Mav  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 
May  11 


Elevation. 


205 


Instnimexi 
tal  Teloc- 
ity 125  feet 
from  muK- 
zle. 


Feet. 


Pressure  per 

square  inch 

of  bore. 


Pinmd9. 


Deflec- 
tion 
points, 
right. 


Kecoii. 


Inekts. 


Counter 
recoil. 


Jnehn. 


206  

207  , 

208! ; 

209  1 1 " 

210  i ' ; 

211  1 

212 1 

213  - ---I  -  ---  -  - 

214  ' 

....1....^ ; 1 1 

1 

1        .         :   •    1       i  -  • 
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7S6  pamnd$)f  at  Sandy  Hook  Proving  Oround,  from  May  £  to  June  38,  7^9^— Continued, 
racy  at  1,000  yarda.] 


Wind,  strength 
and  direction. 


Special  rpniarka  about  each  Are,  snch  as  I 
effect  on  piece,  action  of  breech  mech-  [ 
aniam,  conaaniptiou  of  powder,  Boand  | 
of  prcycctile  in  fliglit,  scattering  of 
fragments,  etc. 


General  remarks. 


^3 


a  9 


f 


'  Sighting  Hhot.  Elevation  by  sight,  900 
I  yardrt.  Chain  Ian vard  broke;  repaired. 
I  Struck  target  M  feet  below  and  4^  fet't 
lefL    Aimed  at  top  and  center  of  targt't. 


TARGET. 


From  center  of 
I  target. 


Vertical.    ^^^'^;*"- 


1.5 


5 
5 
5 


5 

4.5 

4.5 

4.5 

3 

2 

3 

4 

5.5 

4 


From  center  of 
impact. 

Vertical.  ;  ^^(S^'" 


I       I 


. I  0.  1  , 

.|2.8, 


i:i 


1.5 


Feet. 
Center  of  Impact — 

IJelow 0.9 

Left 4.0 

Mean   vertical  deviation   ftt>m 

center  of  impact 74 

Mean  horisontal  deviation  from 

center  of  impact 8 

Mean  deviation  from  center  of 
impact 1.09 
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Record  of  firing  with  Drigga-Sokroeder  6-pounder  rapid-fire  gun  {oaliber  g,U4  ineketf  wdglt 

[Test  gun  for  Men- 


Date. 


May  14. 

May  14. 

May  14. 

May  14. 
May  14. 
May  14. 


No. 
of  fire. 


215  : 


May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 
May  14 

May  14 


Elevation. 


Q^i€uirant. 

4    50 


221 
222 
223 
224 
225 
226 
227 
»22« 
229 
230 


231 


Inntrnmexi- 
tal  veloc-  I  Pressure  per 
ity  125  feet '  square  inch 
from  mns- 1      of  bore, 
zle.        I 


I 


216 

4  45 

217 

4  30 

218 

4  37 

219 

4  341 

220 

4  34i 

Feet. 


Pounds. 


4    37 


I>eflec. 

tion 
points, 
right. 


1 
1 

2 

2.1 

2 


Keooil. 


Inches. 


Counter 
lecou. 


Jndui. 


1.9 


*MiB8:  stmok  100  yards  beyond  and  slightly  left. 
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786  pounda),  at  Sandy  Hook  Proving  Ground,  from  May  S  to  Jwm  28,  2894— ConUnueA. 
racy  •i  3,000  yards.  ] 


Wind,  strength 
and  direction. 


Special  remarks  about  eaoh  fire,  such  as 
eflecton  piece*  action  of'breeoh  •mech- 
anism,  consumption  of  powder,  sound 
of  projectile  in  flight,  soattering  of 
fragments,  etc. 


Eleyation  by  sight,  3,025  yards, 
the  groand  75         '     *  ' 

line. 


Struck 
yards  fieyond  and  on 


Elevation  by  sight,  3,000  yards.     Struck 

5«  yards  beyond. 
Elevation  by  sieht.  2,875  yards.    Struck 

40  yards  in  front  and  10  feet  to  thn 

left  of  the  left  edge. 
Elevation  by  sight,  2,910  yards.    Struck 

'       -  -  -    -  abov     -^  "  '-' 


ove  and  7  feet  left  of 
Struck 


target  8  feet  i 

center. 
Elevation  by  sight,  2,900  yards. 

target  0  feet  below  and  13  feet  right  of 

oei^r. 
Elevation  by  sight.  2,900  yards.    Struck 

2  yards  in  »ont  and  ricoohetted  through 

14  feet  below  and  8  feet  right  of  center. 

TARGET. 


Qeneral  remarks. 


Aimed  at  a  board  nailed  to  the  upper 

left  comer,  of  target. 
Target  not  visible  mm  battery ;  sight 


Struck  target  5  feet  below  and  1  foot 
right  of  center. 


used  for  direction  only. 
Before  this  firing  a  wire  cable  lanyard 
was  substituted  for  the  chain  lan- 
yard. 


Round  221.  elevation  by  tight,  2,010 

yards;  first  to  count  on  target. 
Center  of  Impact—  Feet. 

Beiow 1.44 

Left 222 

Mean  vertical  deviation  ftom 

center  of  impact 6.28 

Mean  horixontal  deviation  from 

center  of  impact 6. 3 

Mean  deviation  ftom  center  of 

impact 8.22 
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Record  of  firing  ivith  Driffga-Sohroedor  expounder  rapid-fir^  gun  {o&liher£.244inckm,  weight 

[Test  gim  for  amu- 


Date. 


May  13. 


H*yl5 

Mavis 
May  15 
May  15 
May  15 
May  15 
May  15 
May  15 
Mavis 
May  15 


No. 
of  fire. 


232 


EleTfttion. 


283  . 

234  . 

235 ;. 

236  I. 

237  . 

238 ;. 

239  !. 

240  . 

241  '. 
342  . 


2      4 


Inatromen- 
tal  Teloc- 
ity 125  feet 
from  mm* 
ale. 

Feet. 


iff 


Preaanie  per 

■qaare  inch 

of  bore. 


Deflec- 
tion 
points, 
right. 


Pounda. 


2eooil. 


Inehn. 


Counter 


/neJbef. 


J  Tost  for 


June  1 . 


S243 
to 
837 
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so  pounds),  at  Sandy  Hook  Proving  Ground^  from  May  2  to  June  28,  2894^Contmned. 
acy  at  1  mile.] 


Wind,  strength 
and  direction. 


Special  remarks  about  each  flro,  anoh  as 
effect  on  piece,  action  of  breech  mech- 
anism, corosamption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
fragments,  etc. 


Elevation  bv  sight,  1,600  yards, 
in  front  an 


lOOyArdsi 


b  and  on  line. 


Struck 


TARGET. 


From  oenter  of  tar- 

Front oenter  of  im- 

get. 

pact. 

Vertical. 

Horizon- 
tal. 

Vertical. 

Horison 
tal. 

r 

^ 

■J 

P 

^ 

w 

•a 

2 

1 

1 

i 

0 

0.25 

1.3 

4 

3,7A 

2.3 

( 

0.25 

1.3 

0.5 

0.75 

1.3 

.   n 

11 

?  7f> 

4  7 



2 

2.25 

0.7 

( 

10.25 

0.8 

. 

12 

10 

12.25 

... 

8.7 

Ct 

:0.25 

1.3 

Q 

5 

0.25 

1.3 

General  remarks. 


Aimed  at  the  upper  left  corner. 


Bound  233,  cievation  by  sight,  1,700 

yards:  flrnt  to  count  on  tuget. 
Center  ol  impact—  Feet. 

Above 0.25 

Left 6.3 

Mean   vertical   deviation    from 

center  of  impact 1. 3 

Mean  horisonta.'  deviation  tmnx 

center  of  impact 1.82 

Mean  deviation  from  oenter  of 

impact 2.24 


apidity.] 


Before  this  firing,  the  gun  with  it« 
recoil  attachments  was  replaced  on 
its  own  mount.  Through  oolts  had 
in  the  meantime  been  substituted 
for  the  lag  screws,  which  the  firing 
of  May  8  had  shown  to  be  insu^ 
ficient. 

Bound  243,  flrsd  to  sea  to  note  the 
place  of  striking. 

Number  of  rounds  fired  in  1  minute, 
82. 

Number  of  rounds  fired  in  3  minutes. 
83,  and  1  in  the  eun  at  the  command 
"stop."  In  adoition,  there  were 
three  cases  in  which  the  trigger  was 
pulled  before  the  block  was  closed, 
and  in  each  case  the  block  was 
opened  to  cock  the  mechanism, 
closed  sgain,  and  the  round  then 
fired. 

One  missfire  counted  as  a  round  fired. 

The  number  of  rounds  fired  in  1  roin> 
uto  was  determiu<Ml  by  noting  th<» 
number  fired  In  the  first  micifte  of 
the  3-minute  test.  The  arranffe- 
ment  of  the  ammunition  and  the 
number  of  men  serving  the  piece 
were  the  same  as  in  the  100-round 
test  for  rapidity.  In  the  3-minut« 
test,  Lieuts.' Harmon  and  Perk  al- 
ternated in  loading  and,  firing, 
changing  at  the  end  of  each  1.5 
minutes.  To  fire  one  shot,  dis- 
mount  block,  remove  mainspring, 
sear  spring,  firing  pin,  and  extract- 
ors, replace  and  fire  another  shot, 
2  minutes  4|  seconds. 

Number  of  rounds  fired  in  5  seconds, 
first  trial,  3;  number  of  rounds 
fired  in  5  seconds,  second  trial.  3; 
number  of  rounds  fired  in  5  seconds, 
third  trial,  3,  and  1  in  the  gun  ready 
to  fire  at  the  oommand  "stop." 


!J«D  H 25 
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APPENDIX   33. 


Record  of  firing  ivith  DriggB-Schroeder  S-pounder  rapid-fire  gun  (caliber  ^,244imchea,  weight 

[Exeewke 


Date. 


June  5 . 
June  6 . 
June  6 . 
June  6 . 


June  6 . 


June 6 . 
Jnne  6 . 
June  7 . 

JuaeT. 


No. 
of  fire. 

338 
339 
340 
341 

Klevation. 

Instrumen- 
tal veloc 
ity  125  feet 
from  mu«- 
»le. 

Preasure  per 

square  inch 

of  bore. 

Pound*. 
10,     40,560 
10,     46,311 
49,  111 

Deflec 
Tlon 

pofnta, 
right. 

Recoil. 

i 

Coiuter 
recoH. 

Feet. 

IncheM.  j 

342 

343 

10.     37, 382 

344 

13.     39,964 

.......    -    ! 

345 

i 



346 

[Teat  with  defect 


Jane  9. t- 

347 

■     1 

Jtiii<^  fl - '-. 

348 
349 

i 

i 

June  9         .........  . 

.      ... 
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'S6  pimndB)f  at  Sandy  Hooh  Proving  Ground,  from  May  2  to  June  iS,  1894 — Continued. 
hargeA.] 


Special  remArKs  about  each  fire,  snob  aa 

TVind    utranirth         »ff®<5t;  on  piece,  action  of  breech  mech- 

««^^  J •!!»♦. v»«  anitm,  consumption  of  powder,  sound 

and  direction.  ^^  preiiectile  in  flight,  Scattering   of 

fragments,  etc. 


2  ounces  rifle  powder  added  to  charge. 

2|  ounces  rifle  powder  added  to  charge. 

2|  ounces  rifle  powder  added  to  charge. 

Fired  at  1.000-yard  target.  Elevation 
by  sight,  1,000  yards.  Struck  Urget  4 
feet  above  and  3^  feet  left  of  center. 

Fired  at  500-yanl  target  Aimed  at  bot- 
tom and  center.  Struck  target  I4  feet 
above  and  2^  feet  left  of  center. 

1  ounce  rifle  powder  a<1dod  to  charge. 

Ijr  ounces  rifle  powder  adde<l  to  charge. 

Fired  at  1,000-yard  target.  Struck  target 
tt  feet  below  and  17  feet  left  of  center. 

Fired  at  SOOyard  target.  Struck  target 
H  f^t  below  and  2  feet  3  inches  left  of 
conttT. 


General  remarks. 


These  shots  were  fired  while  pressure 
cartridges  were  being  prepared,  and 
there  was  not  time  enough  to  make 
the  targets  this  date. 


ivo  cartridges.] 


The  cartridge  case  was  prepared  by  fil- 
ing obliquely  through  the  edge  of  the 
rim,  so  as  Just  to  snow  an  opening  to 
the  interior  at  the  j  unction  of  the  head 
and  wall .  The  slots  are  at  the  extrem- 
itiea  of  two  diameters  at  right  angles 
with  each  other.  Cartridge  placed  in 
the  gun  so  that  the  solid  part  of  the 
rim  came  opposite  the  extractors. 
There  was  quite  an  escape  of  gas  as  a 
matter  of  course.  The  breechblock 
oonld  not  be  opened  by  hand  at  all,  and 
a  mallet  was  used  on  handle.  After 
some  difficulty  the  block  was  opened 
and  water  thrown  over  it  to  remove 
residue. 

The  cartridge  case  was  prepared  by  saw- 
ing slots  through  the  tiead  so  as  to  Just 
show  an  openmgto  the  Interior;  the 
slots  were  at  right  angles  with  each 
other  and  each  was  half  wpy  betweten 
the  primer  and  the  rim.  Breechblock 
opened  with  considerable  difficulty, 
using  the  same  method  aa  in  previous 
.  round.  Water  thrown  over  block. 
'Service  cartridge.  Fired  at  first  at- 
tempt, showing  ail  parts  in  working 
order.  Block  opened;  very  little diflo- 
culty. 

Time  to  fire  two  defective  and  one  serv- 
ice cartridges,  15  minutes. 
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APPENDIX   33. 


Rtoord  oj  firing  voiih  Dnggi-Schroeder  e-pounder  rapid-fire  gun  {caHber  SS44  i»eto|  wmgU 


Date. 

No. 
of  flTe. 

Elevation. 

Inetmmen- 
tal  veloc- 
ity 125  feet 
from  mos- 
sle. 

PreMnreper 

■qoareineh 

of  bore. 

Deflee- 

tion 
pointe, 
^ght. 

BeooiL 

1 
Covater' 

350 

851 
352 
353 

354 

F§et. 

Petimft. 

InAM, 

la«hci. 

Jane  9    

June  9         

[For  aocaracy  with  rapid- 


356 

856 
857 

358 

350 
300 
861 
362 
363 
864 
865 
366 
867 
368 

Jane  9           

Jane  9           

June 9  ..•.•...•...•••> 

t 

June  9       

June  9     

**'*!        

June  9...... 

June  9 .--• 

June  9 

June  9... 

1 

June  9 .-..- 

1 

1 
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786pound§),  at  Sandy  Hook  Proving  Ground,  from  MptfS  to  June  B8,  i^9tf-— Continued, 
test.] 


Wind,  strength 
and  direction. 

Special  remarks  about  each  fire,  each  as 
efTect  on  piece,  action  of  breeoh  mech- 
anism, consumption  of  powder^  sound 

fragments,  etc. 

General  remarks. 

Block  opened  at  first  attempt,  hut  flring 
pin  twice  failed  to  explode  primer.    At 
the  third  attempt  it  fired  aU  right. 

The  attached  blue  prints  show  the 
method  adopted  for  dusting  the 
mechanism.  A  is.a  lead  pipe  lead- 
ing firnn  the  pine  box  C  to  the  hand 
bellows  in  the  blacksmith  shop. 
The  gun  was  cooked.  The  dust 
used  was  burnt  sand  firom  the  proof 
butU;  the  passase  of  projectiles 
through  this  sand  converts  it  into 
somewing  similar  to  clay  in  appear- 
ance but  it  retains   considerable 

The  mechanism  was  not  cleaned  at  all; 
neither  oil  nor  waterwas  used  on  it. 
Thd  dust  was  not  removed  from  the 
bore.    The  main  bolt  binds  sUghUy. 
StiU  serviceable,  and  comparatively 
easy  to  work.    Taken  to  machine  shop 
and  found  slightly  bent  near  the  mid- 
dle of  its  leni&.   Staraightenedandx«. 
L    placed. 

ffTit.  This  was  dried  over  the  boiler. 
It  pulverises  readily  when  dry,  and 
answered  well  for  this  purpose. 

The  gun  was  subjected  to  a  blast  of 
dust  for  8  minutes,  2  men  working 
on  the  bellows  as  uniformly  as  prac- 
ticable. 

One  blue  print  shows  the  apparatus 
at  work ;  the  other  shows  it  at  rest. 

After  being  dusted  the  gun  was  re- 
mounted aad  the  time  to  open  the 
breeohblook  and  fire  five  rounds 
was  noted.  Time,  8  minutes  20 
seconds. 

ity  at  Imile  target.] 


I 


Struck  25  yards  In  fW>nt  of  target  and 

rioochetted  through  4  feet  below  and 

1  foot  left  of  center. 
Struck  target  7  feet  below  and  1|  feet 

left  ot  center. 
Struck  25  yards  in  fh>nt  and  ricochetted 

through  6|  feet  below  and  8  feet  left  of 

center. 
Struck  9  feet  below  and  one-half  foot  left 

of  center  on  target. 

TARGET. 


j^rom  center  of 
target. 


Vertical. 


1 
5 
2.5 


5.5 
7.5 


From  center  of 
impact. 


ulr""    ^•rt*<»l- 


0.5 


1 
8 
3 
2.5 


1.85 
5.85 
3.85 
0.85 


0.15 


6.85 


0.15 
1.16 


4.66 
6.66 


£[oriaon- 
tal. 


1.5 


0 
2 
2 
1.5 


I  Open  sight  used. 
*  Aimed  at  the  upper  left  comer. 
Elevation  by  sight  1,700  yards. 


Center  of  impact—  Feet. 

Below 0.85 

Left 1 

Mean  vertical   deviation  from 

center  of  impact 8.75 

'  Mean  horisontal  deviation  tram 

center  of  impact 2.0 

Mpua  deviation  Arom  center  of 
Impact 4.74 

Time  to  fire  10  rounds,  1  minute  36| 
seconds. 
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APPENDIX   33. 


Record  of  firing  tHth  Drigge-Schroeder  S-pounder  rapid-fire  gun  (caliber  8.S44  itiefta,  w^*% 

[For  aocnracy  with  rapidity  at  two  SOO-ywd  t«nB<sfe  fi*^ 


Date. 


June  11 . 
Jane  11 . 

June  11 . 
June  11 . 
June  11 . 


June  11 . 
June  11 . 
June  11 . 
June  11 . 
June  11. 
June  11 . 
June  11 . 
June  11 . 
June  11 . 
June  11 . 


June  11 . 
June  11 . 
June  11 . 
June  11 . 
June  11 . 
June  11 . 
June  11 . 
June  11 . 


June  11 . 
June  11 . 


I 


No. 
of  iire. 


Elevation. 


370 

371 
372 
373 


874 
376 
378 
380 
382 
384 
386 

888 ; 

390  i 
392 


375 
377 
879  I 
881  I 
883  , 
385  I 
387 
889  , 


&91 


Inetrumen-I 
talveloc-  iProMureper 


ity  125  feet 

from  mus< 

lie. 


FeeL 


square  inch 
of  bore. 


Potitulf. 


I>efleo- 

tion 
point*. 
Tight. 


BeeoO. 


C«IBtf7 


2|; 


n 
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786  pounds),  at  Sandy  Hook  Proving  Ground,  from  May  2  to  June  S8, 1894^Cont\uued. 
80  feet  apiurt,  altornating  shot  by  shot  on  the  two  targets.] 


Wind.  strenfTth 
and  direction. 


^ 

S 


I. 
s 

J 
1 


1 

•c 

I 


Special  remarks  about  each  fire,  such  as 
effect  on  pieoe,  action  of  breecti  meoh* 
anisnit  oonBumption  of  powder,  sound 
of  projectile  in  flight,  soattering  of 
fragments,  etc. 


General  remarks. 


f !  Fired  at  No.  1  target.   Sight  set  at  480 

vards.    Struck  30  yards  in  front. 
Ffred  at  No.  1  target.     Sight  set  at  500 

yards.    Struck  22  yards  m  front  and 
,    riCochetted  through  1|  inches  below 

and  3  inches  left  of  center. 
Fired  at  No.  1  target.    Sight  set  at  600 

yards.  Struck  target  4^  feet  below  and 

2|  feet  left  of  center. 
Fired  at  No.  1  target.    Sight  set  at  610 

vards.    Struck  target  4  feet  5  inches 

below  and  0.75  foot  left  of  center. 
Fired  at  No.  2  target.    Sight  set  at  610 

yards.    Struck  target  1.75  feet  below 

and  1  foot  left  of  center. 

TARGET  No.  1. 


,  Secoil  veiy  severe. 
Aimed  at  bull's-eye 


From  center  of  I 
target. 


Verti- 
cal. 


From  center  of  impact. 


/Sntai.     ^«rtiflal.    |  Horizontal. 


1.5 

0.75 

4.5 

3.75 

3.5 

3.25 

2 

4.5 

3.5 


5.5 

4.5  I 

4 

2.5 

2 

2.76 

2.5 

1.5 

1 

1.5 


5.425 
0.025 
1.675 


0.425 


2.075 
1.825 
1.075 
0.825 


2.075 
1.075 


0.275 
0. 775, 
0.025' 
0.275 
1.275| 
1. 775: 
1.275, 


2.725 
1.725 
1.225 


TARGET  No.  2. 


1.5 

2 

2.08 

3 

2-75 

3.75.. 


2.6  1... 
2  I... 
2.08... 

2.5 ;... 

i  3.5  |..., 
13      |..., 

1.6  I    4.26 
I  4.751    3.26 


0.24'  0.229 
0.74  0.729 
0.82  0.649 
1.74  0.229 

1.49 

2.49 

1  1.229 


Center  of  impact^  Feet. 

B«low 2.425 

,,    L«ft 2.776 

Mean  vertical  deviation  from 

center  of  impact l.  09 

Mean  horizontal  deviation  fh>m 

center  of  impact 1.135 

Mean  deviation  from  oenter  of 

impact 2.036 


0.77L 
0. 271 


2.021; 


Deflected  by  hitting  an  oak  telegraph 
pole  directly  in  hne  with  the  target, 
and  are  wholly  omitted  fhmi  the  plo^ 
ted  target. 


Center  of  impact—  Feet. 

Below 1.26 

Lelt 2.729 

Mean  vertical  deviation  trom 

center  of  impact 1.50 

'  Mean  horizontal  deviation  from 

center  of  impact 0. 612 

Mean  deviation  from  center  of 
impact 1.624 

Time  to  flro  the  20  rounds,  2  minutes 
59|  seconds. 
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APPENDIX   33. 


Record  of  firing  with  Driggs-Schroeder  G-pounder  rapiS-firegun  (eaJiher  SJS44  mekett  *^\i 

[HbirWk 


Bmte. 

yo. 
of  Are. 

EloTihtion. 

Inntrnmen- 
Ulveloo. 

ity  125  feet 
from  max- 

lie. 

Preaeiireper 

eqoareinch 

of  bore. 

Bedec- 

t!on 
points, 
right. 

SeooO. 

CmsIs 

June  12 

394 
305 

206 

397 
396 

FmL 

Pnunda. 

JndUf. 

IwAl 

June  12 

June  12 

•Tunc*  12. 

1 

Janol2 : 

1 

' 
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786poundB),  at  Satuly  Hook  Proving  Ground,  from  May  2  to  June  3$,  i^d^— Continued. 

teat.] 


Wind,  Htrength 
and  direotiom. 


Special  remarka  about  each  fire,  anch  aa 
efl'eot  on  piece,  action  of  breech  mech- 
aniHni,  oonaumption  of  powder,  aonnd 
of  prqjectlle  in  flight,  acattering  of 
fragmonta,  etc. 


General  remarka. 


The  blowbacka  were  aecnred  by  unload- 
ing the  requiaite  number  of  rounds, 
decapplng  the  caaea  and  thinning  the 
metal  of  tnt)  primera.  The  caaea  were 
recapped  ana  the  ohargea  replaced. 
The  ftrat  and  aecond  blowbacka  canaod 

.     no  delay  aave  what  waa  neceaaary  to 

I '     fUm  the  gun  on  the  butt. 

f  Third  blowback.  The  primer  failed  at 
least  half  a  dozen  timea,  and  three  or 
four  of  these  timea  the  long  lanyard 
broke  and  had  to  be  tied.  A  service 
cartridge  procured  iVum  No.  6  maga- 
zine waa  fired  at  the  first  attempt, 
showing  the  mechanism  in  order. 
Time,  6  minutes  25  seconda.  Another 
oaae  ordered  prepared  for  the  third 
blowback.  Tne  firing  pin  was  tapped 
with  a  mallet  once  or  twice  after  the 
aecond  faihire  to  explode  the  third 
blowback.  The  primer  waa  found  well 
indented.  The  o  minutea  and  25  aec- 
ends  comprise  the  whole  time  involved, 
including  getting  and  firing  the  aerv- 

^    ico  cartridffe. 

i:  After  three- fourths  of  an  hour  the  third 

<  Uowback  waa  ready  and  was  fired  at 

<  firat  attempt. 

Service  cartridge.  It  required  three 
attempts  to  fire  it.  The  3  blowbacks 
blew  out  the  primera  and  there 
was  plenty  of  gas  escaped  into  the 
mechanism.  Time  to  fire  2  blowbacks 
and  1  aer^ice,  6  minutea  25  aeconds; 
time  to  fire  third  blowback  and  1  serv. 
ice,  33|  aeconds;  total  time,  6  minutea 

.     58^  seconds. 
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APPENDIX   33. 


Record  offirimg  with  Driggs-Sekroeder  G-paufider  rapid-firt  gun  {eaUber  SS14  tseket,  vf^*: 

[Rapidity  witli  i 


Date. 


June  13. 

JTone  13. 
Jnoe  13, 
June  13. 
June  18. 
June  18, 

Jane  13. 


June  13, 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 


No. 
of  fire. 


3W 

400 
401 
402 
403 
404 


405 


Am 
407 
408 
400 
410 
411 
412 
413 
414 
415 


Elevation. 


yardf. 
1,000 

900 
1,000 

050 
1,100 
1.100 


1,110 


InBtnunen- 
tiil  veloc- 
ity 125  feet 
from  mas- 
sle. 


Twi. 


Pressure  per 

square  inoh 

of  bore. 


Potmcb. 


Deflec- 
tion 
points, 

right. 


Beeoil. 


I  Omssm 

rbrci^ 


/sefiCi. 
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786  pounds,  at  Sandy  Hook  Proving  Ground,  from  May  f  to  June  £8, 1894 — Continued. 

at  1,000  yards.] 


Wind.  Htrength 
and  diractlon. 


Special  remarka  about  each  fire,  snch  as 
effect  on  piece,  action  of  breech  mech- 
anism.  oonaumntion  of  powder,  sound 
of  prcjectile  in  iUght,  scattering  of 
ftngmeuts.  etc. 


General  remarks. 


Miss ;  reported  as  having  struck  beyond 

tareet. 
Struck  short. 

Struck  short;  reported  over. 
Struck  short. 
Struck  short. 
Struck  short;  rioochetted  through  6  feet 

below  and  8  feet  2  inches  right  of  oen* 

ter. 
Struck  8  feet  below  and  4  feet  right  of 

center. 

TARGET. 


From  center  of 
target. 


Verti. 
cal. 


2.5 

1 

1.5 

1.5 

6.5 

5.5 

2 

2.5 

4.25 

4.6 


Hori- 
Kontal. 


4.5 

3 

3 

0.5 

0.75 

0.5 


From  center  of  impact. 


Vertical. 


Horiion- 
tal. 


0.675 
2.175 
1.675 
1.675 


1.175 
0.675 


fS       p2 


3.325 
2.325 


4.175 
2.675 
2.675 
0.175 
0.425 
0.175 


1.075. 
1.325. 


Aimed  at  the  top  edge  of  bull's-eye. 

Smoke  interfered. 

Recoil  amounts  to  too  much  of  a 
shock;  punishment  to  use  the  pres- 
ent shoulder  bar. 


1.325 
1.825 
2.825 
4.325 


Center  of  impact—  Feet. 

Below 3.175 

Right 0.325 

Mean  vertical  deviation  from 

center  of  impact 1. 61 

-  Mean  horisontw  deviation  from 

center  of  impact 2.06 

Mean  deviation  from  center  of 
impact 2.615 

Time  to  fire  10  rounds,  2  minutes  10^ 
seconds. 
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APPENDIX   33. 


iitfv#nt  ii^/HNf  wiM  Driggi-Sehroedw^  e-poundw  raoid-flrt  gun  {caUber  f.U4  imehM,  tMlf  fct 

[For  rmpidity  with  aconracy  at  500  and  1,000  yard  targtiA 


l^l». 


«IUII<^  Ift" 


JUM«*  lli. 


JUIM*  10. 


June  IS 
Jiiiie  16, 
Jiiiin  15 
(J  linn  15, 
June  15 
•I  lino  15, 
J II  lib  15 
J  mm  15, 
Juno  16, 
June  15. 


.Tnne  15 
June  16 
Juae  15 
June  15 
June  16 
Juno  16 
June  16 
June  16 
June  16, 
June  16, 


No. 
of  fire. 


410 


417 
418 
410 


430 


421 


423 
425 
427 
429 
431 
433 
435 
437 
430 
441 


422 

424 
426 
428 
430 
432 
434 
436 
438 
440 


EleTation. 


II    00 


0  00 
0  00 
6    00 


5    00 


7    00 


IiiKtrumen' 
tal  Teloc- 
ity 125  feet 
trota  iniix- 
Ble. 


Feet, 


equare  Inch 
of  bore. 


Poundt, 


Defleo- 

tlOD 

polnta, 
right. 


Conntar 
r«eoU. 


iflKSlM. 


L 
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786pound8),  at  Sandy  Hook  Proving  Oround,  from  May  3  to  Juno  28,  /^9tf— Continued. 
I  line,  aitetnating  shot  by  shot  on  targets.] 


Wind,  strength 
and  direction. 


Speoial  remarks  about  each  fire,  such  as 
eflTect  on  piece,  action  of  breech  meeh- 
anism,  consnmptioii  of  powder,  sound 
of  prcijootile  in  flight,  scattering  of 
fragments,  etc. 


General  remarks. 


5 


Fired  at  1.000-yard  target.  Stmok  4 
feet  8  inobee  below  and  2^  feet  right  of 
center. 

Flrod  at  5Q0-y ard  target.    Miss ;  over 

Fired  at  500-yard  target.    Miss ;  over 

Fired  at  50io-yard  Urget.  Struck  10 
yards  in  front  of  target,  ricochetted 
through  2  feet  above  and  2  feet  6  inches 
right  of  center. 

Fired  at  SOOyard  target.  Struck  40  feet 
in  front  of  target,  ricochetted  through 
1  foot  7|  inchea  below  and  8  inches 
left  of  center. 

Fired  at  SOO-yard  target.  Struck  3  feet 
below  and  2  feet  8  inches  left  of  center. 

TARGET  1,000  YARDS. 


From  center  of  tar- 
get. 


Vertical. 


1. 

3. 

4.007 

2 

1.6 

2.6 

3 


Horizon- 
tal. 


I 


1. 
1.007 


2.107 
2 

8.6 

4 

5.5 

6.5 

4 

1.6 


From  center  of  Im- 
pact. 


Vertical. 


1.033 
0.300 


0.138. 


1.7000. 

3. 

0.867 


8.088 
2.683 


0.897 
1.367 


Horizon- 
tal. 


4.800 
4.134 
800 
0.467 


0.967' 


1.088 
1.533 
3.033 
3.083 

1.533 

I 


TARGET  500  YARDS. 


3.75 
8.75 


8 

8.25 

3.5 

L75 

1.5 

1.75 

0.6 

2.16710.107 


2 
2 

4 

4.125 

3.6 

4.417 

4.75 


2.75 
8 


2.006 


0.492 


2.608 
0.758 
0.508 
0.758 


4.742 
4.742. 


1.175 


1.038 
1.038 


3.205 

0. 

0. 


0. 

1.088 

0.468 

1.380 

1.713 


Aimed  at  the  upper  left  comer  (1,000 

Atmed  at  buU's-eye  (500  yards). 
Sight  adjusted  for  each  shot  at  each 

target. 
Round  432,  lanyard  broke  causing  a 

delay  of  8  minutes.    Deducted. 


Center  of  impact—  Feet. 

Below 1.038 

Left 2.467 

Mean  vertical  deviation  from 

center  of  impact 1.467 

Mean  horizontal  deviation  from 

center  of  impact 2. 033 

Mean  deviation  from  center  of 
impact >. 2.507 


Center  of  impact—  Feet. 

Below 0.992 

Left 8.098 

Mean  vertical  deviation  from 

center  of  impact 1.995 

Mean  horizontal  deviation  from 

center  of  impact 1.121 

Mean  deviation  from  center  of    . 

impact 2.288 

Time  to  fire  the  20  rounds,  5  minutes 
27|  seconds. 
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Rtoord  of  firing  ufiih  Driggs'Sohroeder  6-pounder  rapid-fire  gwn  {oaliher  3.244  imekm,  wti^lt 


Date. 

Ko 
offln. 

ElevaUon. 

Instromen* 
tal  veloc- 
ity 125  feet 
fhMD  ma*- 
sle. 

Preesureper 

square  ineh 

of  bore. 

Dcflec- 

Uon 
pointa, 
right. 

BecoiL     ^^^^ 

i 

June  21 

C     443 
J     to 
(     446 

( 

Fmt. 

PMMMb. 

Inckea. 

Itkfg, 

$ 
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786pound8),  at  Sandy  Hook  Proving  Ground,  from  May  2  to  Jnne  S8,  1894 — Continued, 
dust  toitt.1 


WioiL  strength 
and  direction. 

Special  remarkB  about  each  fire,  such  ns 
effect  on  piece,  action  of  breech  mech- 
anism, consumption  of  powder,  sound 
of  projectile  in  flight,  scattering  of 
fragments,  etc. 

General  remarks. 

• 

Owing  to  the  lack  of  uniformity  in 
the  conditions  of  the  different 
breech  mechanisms  when  sulJectM 
to  the  first  dust  test,  it  was  consid- 
ered advisable  to  repeat  this  test. 

In  the  second  dust  test  all  the  parts 
of  the  different  mechanisms  were 
thoroughly  washed  with  hot  water 
and  soap;  they  were  then  carefully 
dried  and  lightly  oiled.  . 

When  subjected  to  the  blast  of  dust 
the  gun  was  not  cocked. 

The  arrangement  for  dusting  and  the 
material  used  wer»  the  same  as  in 

the  first  dust  test. 

The  gun  was  aul^ected  to  a  blast  of 
dust  for  8  minutes. 

The  block  opened  without  difficulty 
by  1  man,  and  the  5  rounds  w«re 
fired  with  very  little  trouble.  The 
bore  was  not  wiped  out.  No  oil 
or  water  used  on  block.  Time  to 
open  block  and  fire  5  rounds,  55^ 
seconds. 

Before  rusting,  the  breech  mechanism 
was  dismantled  and  all  the  parts 
thoroughly  cleaned  by  washing 
,    with  hot  water  and  soap. 
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Record  of  firing  with  Drigga-Schroeder  6-pownder  rapid'fire  gun  {caliber  2,244  inckeey  vet^Jkl 

[Rust 


Oate. 


June  26. , 


•Tone  26. 


No. 

of  fire. 


Elevation 


1  (     451  !  J 


Instramen- 

till  veloc-  '  PreRanre  per 
ity  125  feet ,'  square  inch 
firom  mua-  i      of  bore. 


sle. 


■| 


Feet. 


I>eflec-  I 
tion      I 
pointa, 
right. 


Kacoil. 


Pimtids. 


InekcM. 


Cutinter 
recall.    . 


Jnek£». 
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7SG  pounds),  at  Sandy  Hook  Proving  Ground,  from  May  2  to  June  28, 1S04 — Contiuuocl. 

Ust.] 


I  Special  romarka  about  each  firo,  such  as 
wi^A  .*^..««i.  effect  on  piece,  action  of  breech  mecb- 
W  ind.  strength  (      ^j^^,  consunipUon  of  pbwder.  sonntl 

of  projectile  in    flight,  scattoring  of 

fragments,  etc. 


and  direction. 


/ 


General  remarka. 


Gun  not  cocked.  Handle  and  rear 
Aight removed.  Screws  holdingsight 
in  place  replaced  to  prevent  rust 
i^m  getting  into  boles.  Before  im- 
mersing, a  soft  wood  plug  wrapp<Hi 
with  a  piece  of  cartridgo  bag  mate 
rial,  the  latter  smeared  with  cosmo- 
line.  was  driven  tightly  into  the 
rear  eud  of  the  barrel  to  prevent 
unnecessary  rusting  of  the  cham- 
)>er.  The  gun  was  ininiefsed  in  a 
solution  of  15  per  cent  sal  ammoniac 
and  85  per  cent  of  water  by  weight. 
It  was  suspended  Mith  the  axis 
vertical,  and  was  lowered  into  the 
solution  juMt  enough  to  cover  the 
breech  mechanism. 

Gun  immersed  at  2:20  o'clock,  June 
26;  gun  taken  out  at  2:45  o'clock. 
Gun  in  solution  25  minutes. 

Gun  allowed  to  stand  undisturbed 
till  2 ;  38p.  m.,  June  28. 1894,  at  which 
timo  the  operation  of  opening  the 
breechblocK  w:lh  begun. 

The  breechblock  could  not  be  opened 
by  hand  nor  by  using  a  wooden 
mallet  on  the  handle.  At  the  eud 
of  \\  minut4^8oil  was  used  to  soften 
the  rust  and  the  effort  to  o\wa  the 
block  was  continued.  After  10 
minutes,  lianng  fniled  to  open  tho 
block,  the  main  l)oIt  was  driven  out 
and  a  copper  drift  was  used  on  tho 
block  to  Jar  it  Ioom  from  lis  seat. 
At  the  end  of  25  minutes  the  breech- 
block was  out  of  thH  gun.  The 
breech  mechanism  was  then  dis- 
mantled and  all  the  parts  wiped  and 
oiled.  The  parts  were  well  ru8te<l, 
and,  as  a  mle,  a  copper  drift  had  to 
be  used  to  separate  them  one  finom 
another.  Arter  being  oiled  the 
mechanism  was  assembled  and  re- 
placed  in  tho  gun.  the  timo  con- ' 
suraed  up  to  this  point  being  1  hour 
and  5  minutes. 

Five  service  rounds  were  then  fired  as 
rapidly  as  practicable. 


Firing  conducted  in  the  presence  of 
the  Ordnance  Board.  Present:  M:\). 
F.  H.  Phipps,  Ordnance  Department; 
Capt.  F.  Heath,  Ordnance  Deiuirt- 
ment:  Capt.  W.  Crozior,  Ordnance 
Department. 
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PLATE  V. 

DRIGGS  PERCUSSION   FUZE. 


Positionof  Spring 
before  and  during 
firing. 


Position  of  Spring 
daring  fliglit. 


Plunger. 


Spring. 
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TEST  OF  6' POUNDER  SPONSEL  RAPID-FIRE  GUN. 

(3  plates.) 

The  Ordnance  Board,  U.  S.  A., 

New  York  Arsenal, 
Governors  Island,  New  York  Harbor, 

New  Yorlc  City^  October  P,  1894. 
Sir:  The  following  rejyort  of  a  6-poniider  Sponsel  rapid-fire  gun  is 
respectfully  submitt^ : 

description. 

The  cannon  consists  of  a  barrel  united  to  or  formed  integral  with 
the  enlarged  breech  piece,  which  is  divided  to  form  the  two  sides, 
between  which  is  located  the  vertically  movable  breechblock.  On  the 
inner  sides  of  said  sides  respectively  are  formed  the  grooves  or  recesses 
for  receiving  the  correspondingly  formed  projections  or  ribs  of  said  slid- 
ing block.  Said  grooves  are  formed  somewhat  inclined  to  the  vertical, 
so  that  as  the  block  is  slid  down  it  is  carried  rearwardly  a  short  distance, 
thus  relieving  the  pressure  against  the  head  of  the  cartridge  in  the 
chambers.  The  vertical  movements  of  the  breechblock  are  accomplished 
by  means  of  a  lever  operated  by  hand  in  a  plane  at  right  angles  to  the 
axis  of  the  gun,  which  is  fixed  to  the  outer  end  of  the  crank  shaft  and 
held  in  place  by  the  crank  spring.  The  crank  shaft  has  a  bearing  in 
the  lower  part  of  the  breechblock  and  is  retained  in  working  position 
by  the  crank  retainer,  which  fits  in  lower  surface  of  breechblock.  The 
inner  end  of  the  crank  has  an  arm,  on  which  is  a  stud  turned  to  play  in 
the  crank  cam,  which  is  in  the  lower  part  of  the  breech.  A  recess  is 
formed  in  the  lower  part  of  the  front  face  of  said  block  to  allow  the 
crank  to  turn  and  operate  the  block.  There  is  also  another  recess  in 
the  lower  part  of  the  front  face  that  is  shaped  like  the  arm  on  the  crank 
shaft.  It  has  clearance  of  0  .01  inch  around  and  about  one-sixteenth 
inch  from  cam.    This  is  only'used  when  the  block  is  to  be  removed. 

The  block  is  lowered  by  turning  the  lever  to  the  right  and  down- 
ward, and  during  said  turning  of  the  lever  the  stud  has  passed  to  the 
left  in  the  cam  slot  and  returned  again  to  the  right.  When  the  move- 
ment of  the  lever  is  reversed  the  breechblock  is  moved  upward,  and 
the  breech  of  the  gun  is  again  closed. 

The  shell  remaining  in  the  chamber  after  a  discharge  is  ejected  dur- 
ing the  downward  movement  of  the  breechblock  by  means  of  the  two 
extractors,  which  slide  horizontally  in  the  grooves  (grooves  that  are 
formed  in  the  upper  right  and  left  hand  sides  of  the  breechblock). 

After  a  discharge  has  taken  place  the  breechblock  is  lowered  as 
above  described,  and  the  extractors  are  carried  down  with  it  until  the 
hook  ends  thereof  have  engaged  the  shell,  when  on  the  further  down- 
ward movement  of  the  breech  block  the  above-described  lugs  pass  into 
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the  lower  and  angular  portion  of  the  cam  grooves  and  are  thereby  sud- 
denly retracted  to  throw  out  the  shells.  For  proper  coaction  with  the 
extractors  the  breechblock  is  hollowed  out  at  the  top  so  as  to  form  a 
trough,  which  trough  is  inclined  so  that  the  cartridge  shell  may  begin 
to  withdraw  from  the  bore  before  the  lower  surface  of  said  troagh 
comes  into  alignment  with  said  bore.  To  reload  the  cannon  the  opera- 
tor inserts  a  cartridge  into  the  chamber  of  the  gun,  pushing  it  in  as 
far  as  possible  or  until  the  flange  thereof  comes  in  contact  with  the 
hook  ends  of  the  extractors.  The  breechblock  now  being  raised,  the 
angular  forward  part  of  the  trough  engages  said  cartridge  h^ul,  and 
after  the  manner  of  a  wedge  forces  the  cartridge  forward,  following 
closely  the  forward  or  return  movement  of  the  extractors.  The  final 
forcing  home  of  the  cartridge  is  accomplished  by  the  forward  move- 
ment of  the  breechblock,  due  to  the  inclination  of  its  guide  bttu^eis, 
as  before  set  forth. 

The  firing  pin  is  fitte.d  to  move  longitudinally  in  the  breechblock,  and 
consists  of  the  stem  being  flatted  on  both  sides  for  a  portion  of  its  length 
and  having  an  opening  therein  to  receive  the  upper  end  of  the  cocknig 
lever.  A  notch  is  formed  on  both  sides  of  pin,  the  shoulders  of  said 
notch  engaging  with  the  sear. 

Thd  sear  is  also  notched  to  form  the  detent  pivot  to  engage  the  detent 
face  of  the  firing  pin.  When  the  gun  is  cocked  the  sear  is  carried  in 
the  bore  of  the  breechblock. 

DISENaAGING  THE  SEAB  FROM  FIRING  PIN. 

A  sear-spring  plunger  is  provided,  which  stands  in  the  recess  which 
is  formed  for  the  same  in  the  left-hand  side  of  the  breechblock  and  is 
pi  votally  connected  to  the  sear  by  the  ears  that  are  formed  on  said  sear. 
The  plunger  has  a  flange  against  which  one  end  of  the  sear  spring 
bears. 

Tlie  sear-spring  plunger  is  also  pivotally  connected  with  the  trigger 
by  the  ears  on  sear,  and  is  supported  by  a  hole  in  the  breechblock. 

By  means  of  the  trigger  on  sear-spring  plunger  the  cocking  lever  is 
disengaged  from  the  firing  pin,  allowing  said  pin  to  be  thrown  forward 
to  discharge  the  cartridge. 

The  cocking  lever  is  carried  on  the  rock  shaft,  which  is  fitted  to  work 
fVeely  in  a  hole  in  breechblock  prepared  for  the  same,  and  said  shaft 
has  an  atrm  formed  on  one  end  thereof,  against  which  the  mainspring 
plunger  bears,  said  plunger  having  a  notch  in  which  arm  of  rock  shaft 
engages,  holding  both  in  place  in  recess  on  right  side  of  breechblock. 

ACTION  OF  MECHANISM. 

The  gun  having  been  fired,  the  action  of  the  mechanism  is  as  follows: 
The  breech  is  opened  by  pulling  the  lever  to  the  right.  A  cam  is 
formed  on  the  crank  shaft  which  carries  the  cocking  lever  and  releases 
the  firing  pin  from  the  primer  before  the  block  starts  to  descend.  This 
being  done,  the  block  is  lowered  by  the  crank  arm  working  in  the 
crank  cam.  The  extractors  are  carried  in  the  block,  where  they  come 
in  contact  with  the  shell.  They  have  a  powerful  leverage  to  start  the 
shell  from  its  seat.  When  the  cartridge  head  is  unmasked  the  extract- 
ors take  a  quick  motion  to  the  rear,  which  throws  the  cartridge  case 
well  clear  of  the  gun.  The  block  at  this  point  is  brought  to  a  stop  by 
the  extractors  bringing  up  on  a  seat  provided  in  the  extractor  cams. 
The  cocking  is  done  while  the  block  is  in  its  downward  motion.    The 


Digitized  by 


Google 


TEST  OP  6-PDR,  SPON8EL   GUN.  405 

cam  formed  ou  the  crank  carries  the  cocking  lever  ontward,  carrying 
with  it  the  firing  pin.  When  this  is  withdrawn  the  distance  of  a  notch 
the  sear  drops  in  the  notch  in  the  firing  pin,  and  the  arm  on  the  rock 
shaft  working  in  the  mainspring  plunger  compresses  the  mainspring. 

The  gun  is  then  ready  for  loading. 

The  new  charge,  having  been  entered  in  the  chamber,  is  pushed  home 
by  hand  until  the  head  of  the  case  comes  against  the  hook  of  the 
extractors.  The  breechblock  is  closed  by  a  reverse  motion  of  the 
crank.  As  the  block  rises  its  inclined  upper  comers  push  the  cartridge 
home,  carrying  with  it  the  extractors.  When  the  block  is  entirely  up 
the  face  bears  tightly  against  the  head  of  the  cartridge.  The  crank 
having  passed  a  vertical  position  secures  the  block  and  is  ready  to 
fire.  It  is  impossible  to  fire  the  gun  before  the  block  is  home.  First, 
the  pin  is  not  in  line  with  the  primer;  and,  second,  the  cam  on  the 
crank  shaft  will  catch  on  the  cocking  lever  before  the  pin  can  touch 
the  primer.  It  is  impossible  to  bring  a  shock  on  the  primer  in  closing 
the  breech,  as  the  face  of  the  block  slides  along  the  head  of  the  cart- 
ridge, thus  giving  perfect  safety  in  loading. 

All  parts  being  hardened,  causes  less  friction  and  will  wear  much 
longer. 

DIBECTIONS  FOB  DISMANTLING  AND  ASSEMBLING    THE    MECHANISM* 

To  remove  the  breechblock  from  tlie  gun. — The  breech  being  open  after 
firing,  press  down  with  the  right  thumb  and  pull  back  ou  lever.  The 
block  is  then  ready  to  be  removed. 

To  dismount  mechanism  after  block  is  remot^e^?.— Stand  the  block  on 
its  upper  end,  lever  toward  operator;  push  in  crank  and  lower  lever 
with  left  hand;  at  the  same  time  press  on  sear-spring  plunger  with  the 
right  thumb;  this  operation  relieves  tension  on  main  and  sear  springs. 
Press  the  sear-spring  plunger  with  the  right  thumb,  push  out  the  sear 
with  the  left,  press  down  on  mainspring  plunger  and  pull  out  rock 
shaft.  The  mainspring,  trigger,  cocking  lever,  and  firing  pin  are  now 
released  and  can  be  taken  out  in  order  named.  To  disconnect  the  lever 
from  the  crank,  throw  ofT  spring  and  pull  out. 

To  assemble,  proceed  in  the  leverse  order. 

It  is  to  be  noted  at  this  point  that  every  piece  of  the  breech  mechan- 
ism is  removed  without  the  use  of  a  tool  of  any  kind;  also  this  crank 
cam  and  extractor  cam  are  removed  by  the  hands. 

NOMENCLATUBE  OF  BRBBCH  MJBCUAMI8M   (PLATIE  I.) 


1.  Breechblock. 

2.  Operating  crank. 

3.  Crankshaft. 

4.  Oraakcam. 

5.  Two  extractors. 

6.  Two  extractor  cams. 

7.  Firing  pin. 

8.  Mainspring. 

9.  Mainspring  plunger. 


10.  Cocking  lever. 

11.  Rock  shaft. 

12.  Sear. 

13.  Sear-spring  plnnger. 

14.  Trigger. 

15.  Sear  spring. 

16.  Crank  spring. 

17.  Crank  retainer. 


AMMUNITION. 


The  ammunition  used  in  the  test  of  this  gun  was  purchased  by  the 
Department  under  contract  with  the  Driggs  Ordnance  Company,  and 
is  fully  described  in  the  report  of  the  test  of  the  Driggs-Schroeder  6* 
pounder  ri^id-iire  gun. 

The  follo¥^ing  programme  was  adopted  for  the  test: 
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The  gan  to  be  careftiUy  examined  by  the  board.  The  Domber  of  parts 
in  the  breech  mechanism,  their  strength,  simplicity,  and  certaiuty  of 
action  to  be  noted,  also  the  ease,  safety,  and  certainty  of  the  breech 
mechanism  as  a  whole.  Note  especially  the  action  of  the  firing  pin 
and  extractor,  and  the  maximum  outward  position  of  the  cartridge 
when  it  can  be  pushed  home  by  the  breechblock.  Daring  this  examlDa- 
tion  50  rounds  to  be  fired  at  will. 

VELOCITY, 

Five  rounds  to  be  fired  for  velocity  with  full  charges. 

ACCDBACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  mile,  and  3,000 
yards,  the  same  conditions  of  aiming  being  repeated  at  each  ronnd, 
and  the  mean  deviations  determined. 

BAPIDITY. 

Determine  number  of  rounds  that  can  be  fired  in  5  seconds,  3  trials; 
also  number  of  rounds  that  can  be  fired  in  1  minute,  3  minutes,  and  5 
minutes,  respectively,  and  finally  the  time  required  to  fire  100  rounds, 
noting  carefally  during  the  firing,  and  especially  at  the  end  of  each  :io 
rounds,  the  condition  of  the  gun  as  regards  heat,  and  ease,  and  cer- 
tainty of  action. 

Two  detachments  of  men,  alternating  every  25  or  50  rounds,  as  may 
be  thought  advisable. 

RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000  yards  and  1 
mile  targets.  Also  10  aimed  shots  at  targets  in  same  line  and  ranges 
of  500  and  1,000  yards  alternately;  also  10  aimed  shots  alternately  at 
targets  at  about  500  yards  range,  placed  about  75  feet  apart. 

DUST. 

The  mechanism  to  be  exposed  to  a  blast  of  fine  dust  in  such  manner 
as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust,  aftex 
which  20  rounds  to  be  fired  as  rapidly  as  x>ossible. 

EXCESSIVE   CHARGES. 

The  gun  to  be  fired  with  5  charges  giving  gradually  increasing  pres- 
sures up  to  45,000  pounds  per  sc^uare  inch,  if  such  pressures  are  attain- 
able. 

DEFECTIVE   CARTRIDGES. 

The  gun  to  be  tested  with  defective  cartridges  in  the  same  manner  as 
is  usual  in  the  trial  of  small  arms. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  expended  in 
such  manner  as  may  be  deemed  best  by  the  board  as  a  result  of  tbe 
circumstances  developed ;  the  last  5  rounds  to  be  fired  after  the  mecban 
ism  of  the  gun  has  been  rusted  in  a  thorough  and  uniform  manner. 

The  test,  in  accordance  with  the  programme,  was  commenced  on  May 
T  last. 
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The  length  of  the  gnu  from  the  seat  of  the  hea^  of  cartridge  case  to 
the  muzzle  is  45  calil>ers.  The  gun  is  fired  either  by  a  lanyard  or  by 
pressing  a  push  button  on  the  face  of  the  breech.  The  latter  method 
is  objectionable  because  of  bringing  the  forearm  of  the  operator  in  direct 
opposition  to  the  recoil. 

The  action  of  the  mechanism  in  manipulation  and  deliberate  firing 
was  found  to  be  satisfactory,  excex)t  that  the  lanyard  was  not  of  suf- 
ficiently strong  material  and  broke  several  times.  Although  the  piece 
can  not  be  fired  before  the  breech  is  closed,  the  sear  can  be  disengaged, 
necessitating  recockiug  by  opening  the  breech.  Three  men  efficiently 
serve  the  piece,  one  to  pass  ammunition,  one  to  load  and  handle  the 
block,  and  one  to  aim  and  fire.  The  block  seems  to  have  no  tendency 
to  fly  open  upon  firing.  The  cartridge  can  be  pushed  home  by  the  block 
in  closing,  when  at  a  distance  of  1^  inches  from  its  seat.  The  sight 
furnished  with  the  gun  was  not  entirely  satisfactory,  having  no  provis- 
ion for  fastening  the  drift  scale,  and  the  clamping  arrangement  failing 
to  prevent  the  sight  from  rising  slightly  at  each  shot.  Closing  the 
breechblock  disturbs  the  aim,  both  in  direction  and  elevation. 

Starting  with  the  breechblock  closed,  the  mechanism  was  removed 
and  dismantled  by  one  man  (the  representative  of  the  gun)  in  48^  sec- 
onds. It  was  replaced  and  the  motion  of  firing  executed  in  1  minute 
44f  seconds.  No  tools  were  used.  A  test  was  ms^e  of  the  time  required 
to  fire  one  shot,  remove  and  replace  the  mainspring,  sear  spring,  firing 
pin,  and  extractor,  these  being  the  parts  most  liable  to  injury  in  action, 
and  then  to  fire  a  second  shot.  The  time  between  the  two  shots  was  1 
minute  12f  seconds. 

The  weight  of  the  breech  mechanism  complete,  including  the  extrac- 
tors and  handle,  is  59  pounds,  and  the  number  of  its  parts  19. 

VELOCITY. 

The  maximum  velocity  obtained  in  firing  5  rounds  was  1,836  foot^ 
seconds;  the  minimum,  1,822  foot-seconds,  and  the  mean,  1,828  foo^ 
seconds. 

AOCUBACY 

At  1,000  yards  range  the  mean  vertical  deviation  from  the  center  of 
impact  of  10  shots  was  1.27  feet,  the  mean  horizontal  deviation  1.4  feet, 
and  the  mean  deviation  1.89  feet.  Three  sighting  shots  were  used,  and 
there  were  no  misses. 

At  1  mile  range  there  were  5  sighting  shots  and  10  shots  at  the 
target,  of  which  all  were  hits,  the  deviations  being:  Mean  vertical,  3.56 
feet;  mean  horizontal,  2.56  feet;  mean,  4.38  feet. 

At  3,000  yards  range  there  were  3  sighting  shots  and  10  shots  at 
the  target,  of  which  4  were  misses.  The  deviations  of  the  6  hits  were: 
Mean  vertical,  5.83  feet;  mean  horizontal,  3.60  feet;  mean,  6.80  feet. 

At  a  second  attempt  to  make  a  target  at  the  same  range,  16  shots 
were  fired,  when  the  attempt  was  given  up  owing  to  a  high  wind  from 
the  right  and  rear. 

The  targets  are  represented  on  PI.  ii. 

RAPIDITY. 

The  number  of  rounds  fired  in  5  seconds  was:  At  the  first  trial,  3; 
at  the  second  trial,  3;  at  the  third  trial,  2. 

The  number  of  rounds  fired  in  1  minute  was  24,  and  in  3  minutes  73. 
The  24  rounds  were  fired  in  the  first  minute  of  the  3-minute  test.    The 
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officers  loading  and  firing  exchanged  places  at  the  end  of  1^  minutesw 
One  hundred  rounds  were  fired  in  4  minutes  56|  seconds.  The 
ammunition  was  placed  on  a  table  in  rear  of  the  piece,  amd  close  to  it 
Three  persons,  2  officers  and  1  enlisted  man,  were  employed  in  the  s^nr- 
ice,  the  officers  loading  and  firing  exchanging  places  after  each  25 
rounds. 

The  mechanism  worked  satisfactorily  throughout.  After  the  firing 
soft  solder  would  melt  when  placed  anywhere  along  the  chase;  temper- 
ature, about  3760  F. 

EAPIDITY  WITH  ACOUIIACT. 

In  firing  for  rapidity  with  accuracy  at  1,000  yards  range,  3  sighting 
shots  were  used,  then  10  shots  at  the  target,  of  which  8  were  hits,  the 
deviations  of  these  being:  Mean  vertical,  4.104  feet;  mean  horizontal, 
1.62  feet;  mean,  4.377  feet.  The  time  required  to  fire  the  10  shots,  2 
minutes  12^  seconds. 

At  1  mile  range  10  shots  were  fired  at  the  target,  of  which  3  were 
misses.  Of  the  7  hits  the  deviations  were:  Mean  vertical,  2.06  feet; 
mean  horizontal,  2.06;  mean,  2.91  feet.  Time  to  fire  the  10  shots, 
1  minute  57f  seconds. 

At  2  targets  at  500  yards  range,  placed  80  feet  apart,  20  shots  were 
fired,  10  at  each,  alternating  at  every  shot.  One  sighting  shot  was 
used,  and  there  were  no  misses  for  either  target.  The  deviations  were: 
Target  No^  1,  mean  vertical,  1.09 feet;  mean  horizontal,  .69  foot;  mean, 
1.26  feet.  Target  Ko.  2,  mean  vertical,  .76  foot;  mean  horizontal,  .C5 
foot;  mean,  1  foot.  Time  for  firing  20  rounds,  5  minutes  17^  seconds. 
The  sight  was  adjusted  for  each  shot. 

Two  sighting  shots  were  made  at  each  of  the  2  targets,  placed  in  the 
same  line  at  ranges  of  500  and  1,000  yards,  followed  by  10  shots  at  each 
target.  There  were  no  misses,  and  the  deviations  were:  500  yards 
target,  mean  vertical,  1.289  feet;  mean  horizontal,  .858  foot;  mean, 
1.56  feet;  l,000-yard8  target,  mean  vertical,  2.28  feet;  mean  horizontal, 
1.75  feet;  mean,  2.88  feet.  The  20  shots  were  fired  in  5  minutes  24J 
seconds.  The  sight  was  adjusted  at  each  shot.  A  representation  of 
the  target  is  inclosed,  PL  iii. 

DUST. 

Two  tests  were  made  of  the  effect  of  dust  upon  the  mechanism.  At 
the  first  test  the  gun  was  not  cleaned  after  firing  defective  cartridges, 
care  being  taken  to  avoid  removing  residue  ftom  the  mechanism  in 
handling.  The  attached  blue  print  shows  the  method  adopted  for 
dusting  the  mechanism.  '^A"  is  a  lead  pipe  leading  from  the  pine  box 
^^C  "  to  the  hand  bellows  in  the  blacksmith  shop.  The  gun  was  cocked. 
The  dust  used  wa«  burnt  sand  from  the  proof  butts.  The  passage  of 
projectiles  through  this  sand  converts  it  into  something  similar  to  clay 
in  appearance,  but  it  retains  considerable  grit  This  was  dried  over 
the  boiler.  It  pulverizes  readily  when  dry,  and  answered  well  for  this 
purpose. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes,  2  men  work- 
ing  on  the  bellows  as  uniformly  as  practicable. 

One  blue  print  shows  the  apparatus  at  work;  the  other  shows  it  at 
rest. 

After  being  dusted  the  gun  was  remounted,  and  the  time  to  open  the 
^^ch  block  and  fire  the  5  rounds  was  noted.  Time,  7  minutes  and  55 
ids. 
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In  the  second  dust  test  all  the  parts  of  the  different  mechanism  were 
thoroughly  washed  with  hot'water  and  soap.  They  were  then  carefully 
dried  and  lightly  oiled. 

When  subjected  to  the  blast  of  dust  the  gun  was  not  cocked. 

The  arrangement  for  dusting  and  the  material  used  were  the  same  as 
in  the  first  dust  test. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes  (and  5  seconds 
accidental). 

Breech  block  opened  without  difficulty  after  being  shaken  a  few 
times,  and  the  5  rounds  were  fired  with  Tery  liCtle  trouble.  Some  waste 
was  pushed  through  the  bore  once  to  remove  dust  from  bore.  No  oil  or 
water  was  used. 

Time  to  open  block  and  fire  5  rounds,  2  minutes  5^  seconds. 

Five  rounds  instead  of  20  were  fired  after  dusting  because  of  scarcity 
of  ammunition. 

EXCESSIYK  PRESSURES. 

Twelve  rounds  were  fired  with  excessive  charges,  the  quantities  of 
rifle  powder  added  to  produce  excessive  pressures,  and  the  correspond- 
ing pressures  obtained  were  as  follows:  One  ounce,  36,900  pounds  x>er 
square  inch ;  2  ounces,  40,089  pounds  per  square  inch ;  2^  ounces,  44,182 
pounds  per  square  inch;  2^  ounces,  51,075  pounds  per  square  inch;  2^ 
ounces,  47,111  pounds  per  square  inch;  2|  ounces,  50,425  pounds  per 
square  inch ;  2|  ounces,  50,500  pounds  per  square  inch ;  3  ounces,  51,800 
I^ounds  per  square  inch;  3  ounces,  45,733  pounds  per  square  inch;  3| 
ounces,  45,733  pounds  per  square  inch;  4  ounces,  53,975  pounds  per 
square  inch ;  4|  ounces,  47,250  i)ounds  per  square  inch.  After  each 
round  the  breechblock  opened  easily  and  no  damage  was  apparent. 

DEFECTIVE  AMMUNITION. 

Defective  cartridges,  prepared  in  three  ways,  were  used.  In  the  first 
the  cartridge  case  was  prepared  by  filing  obUquely  through  the  edge  of 
the  rim  so  as  to  just  show  an  opening  to  the  interior  at  the  junction  of 
the  head  and  wall.  The  slota  are  at  the  extremities  of  two  diameters 
at  right  angles  with  each  other. 

The  cartridge  was  placed  in  the  gun  so  that  the  solid  part  of  the  rim 
came  opposite  the  extractors. 

*  There  was  quite  an  escape  of  gas  as  a  matter  of  course.  The  breech- 
block could  not  be  opened  by  hand  at  all,  and  it  required  considerable 
sledging,  after  the  addition  of  oil,  to  open  it.  Once  open  it  could  not 
be  closed  by  hand  at  all  and  it  was  sledged  up  till  it  projected  well 
above  the  top  surface  of  the  gun,  and  the  residue  was  wiped  ofif. 

In  all  it  required  about  three-fourths  of  an  hour  to  get  ready  to  fire 
the  next  round. 

The  next  cartridge  case  was  prepared  by  sawing  slots  through  the 
head  so  as  to  just  show  an  opening  to  the  interior.  The  slots  were  at 
right  angles  with  each  other  and  each  was  halfway  between  the  primer 
and  the  rim. 

The  breechblock  was  opened  more  easily  than  in  the  previous  round 
but  could  not  be  moved  by  hand.    The  sledge  had  to  be  used  as  before. 

A  service  cartridge  was  fired  at  the  first  attempt,  showing  all  parts 
in  working  condition.    The  breechblock  opened  easily. 

Blow  backs  were  obtained  by  unloading  the  requisite  number  of 
rounds,  decapping  the  shells,  and  thinning  the  metal  of  the  primers. 
The  shells  were  recapped  and  the  charges  replaced. 
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With  the  fiecond  blow  back  tried,  four  attempts  failed  to  explode  the 
primer,. due  to  the  firing  pin  being  fouled  by  residue  from  previous 
round.  The  cartridge  was  removed,  and  the  firing  pin  was  tapped 
gently  with  a  wooden  mallet.  Replacing  the  cartridge,  it  was  fired 
successfully  at  the  next  attempt. 

With  the  third  blow  back,  one  attempt  failed  to  explode  the  primer. 
The  cartridge  was  removed,  and  the  firing  pin  tapped  as  in  the  previons 
round.  This  failed  to  show  the  point  of  the  pin,  and  snapping  also 
failed.  The  block  was  then  dismounted,  and  the  firing  pin  was  found 
broken  in  three  pieces.  The  point  remained  in  the  face  of  the  block, 
being  held  by  the  residue,  and  was  removed  with  some  difficulty.  The 
residue  was  removed  sufficiently  to  permit  the  insertion  of  a  new  firing 
pin.  The  crank  shaft  was  removed,  and  the  residue  wiped  Irom  iL 
The  mechanism  was  replaced,  and  the  third  blow  back  fired  at  the  first 
attempt. 

With  a  service  cartridge  two  attempts  then  failed  to  explode  the 
primer.  The  firing  pin  was  tapped  with  mallet  to  force  it  through  sur- 
rounding residue.  The  mechanism  was  cocked  again,  and  the  cart- 
ridge fired  at  tbe  first  attempt. 

Total  time  of  firing  three  blow  backs  and  one  service  round,  26  min- 
utes and  14  seconds. 

BUST. 

Gun  not  cocked. 

The  breech  mechanism  was  dismantled  and  thoroughly  cleaned  by 
washing  in  hot  ^vater  and  soap  preparatory  to  rusting.  The  gun  was 
immersed  in  a  solution  of  15  per  cent  sal  ammoniac  and  85  per  cent  of 
water  by  weight.  It  was  suspended  with  the  axis  vertical  and  was 
lowered  into  the  solution  just  enough  to  cover  the  breech  mechanism. 
Before  immersing  a  soft-wood  plug  wrapped  with  a  piece  of  cartridge- 
bag  material,  the  latter  smeared  with  cosmoline^  was  driven  tightly  into 
the  rear  end  of  the  barrel  to  prevent  unnecessary  rusting  of  the  chamber. 

The  sight  seat  and  the  hole  for  spring-locking  pin  were  filled  with 
waste  and  putty.  The  depressions  at  the  outer  ends  of  the  pins  on  the 
extractor  cams  were  also  filled  with  putty. 

The  gun  was  in  the  solution  twenty-five  minutes. 

The  gun  was  allowed  to  rust  for  forty-eight  hours.  The  block  could 
not  then  be  moved  by  hand  nor  by  using  a  mallet  on  the  handle.  OH 
was  poured  over  the  block  from  an  oil  can,  at  the  same  time  using  mallet 
on  handle  and  sledge  and  copper  drift  on  block  to  drive  it  down.  This 
operation  opened  the  block  about  halfway.  The  effort  to  open  the  block 
was  continued  until  5  p.  m.,  but  no  further  progress  was  made.  The 
block  was  then  closed  in  the  same  manner,  well  oiled,  and  left  over 
night.    Time,  one  hour  forty  minutes  seven  seconds. 

On  the  following  day  the  attempt  to  open  the  block  was  resumed, 
using  oil,  sledge,  and  copper  drift.  The  gun  was  dismounted  at  10:16 
o'clock,  after  sledging  on  top  of  block  and  failing  to  move  it.  The  gun 
was  turned  upside  down  and  the  sledging  continued  on  bottom  and 
top  alternately,  the  gun  being  rolled  over  to  correspond.  In  this  man- 
ner the  block  was  finally  removed.  The  crank  arm  was  found  broken 
between  the  crank  and  the  stud.  The  mechanism  was  dismantled  and 
cleaned  and  burs  dressed  down  by  a  machinist.  The  burs  were  in  the 
bearing  of  the  crank  shaft,  and  were  caused  principally  by  spawls  from 
the  cocking  lever.  The  mechanism,  after  being  thoroughly  cleaned  and 
oiled,  was  assembled  and  placed  in  the  gun.  The  cocking  lever  was  so 
badly  injured  that  the  mechanism  could  not  be  operated,  and  the  c^ort 
to  fire  the  5  rounds  had  to  be  abandoned.  Total  time,  between  seven 
and  eight  hours. 
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It  is  probable  that  upon  a  second  trial  the  manipulation,  after  rust- 
ing, would  be  more  successful. 

The  only  accidents  which  occurred  previous  to  those  mentioned 
under  the  rust  test,  were  the  breaking  of  the  lanyard  not-ed,  and  the 
breaking  of  the  firing  pin  after  the  two  hundred  and  seventy-fourth 
and  at  the  three  hundred  and  twenty-fifth  round;  the  first  time  by 
snapping  the  lock  with  no  cartridge  in  the  gun;  the  second  time  during 
the  firing  of  blow-back  cartridges. 

The  loading  and  firing  were  done  by  Lieut.  M.  F.  Harmon,  First 
Artillery,  and  Lieut.  F.  P.  Peck,  Ordnance  Department. 

The  following  table  shows  a  summary  of  the  general  results  of  the 
test,  which  was  finished  on  June  15, 1894,  364  rounds  being  fired: 

Weiffht pounds..  792 

Caliber inches..  2.244 

Length calibers..  46,  scant. 

Weight  of  breech  mechanism pounds..  69 

Number  of  parts  of  breech  mechanism 19 

Time  to  dismantle  breech  mechanism seconds. .  48i^ 

Time  to  assemble  breech  mechanism 1™  44}» 

Distance  from  seat  in  chamber  at  which  breechblock  will  force  cart- 
ridge home inches..  Ij 

Time  to  fire  1  round,  change  mainspring,  searspring,   firing  pin,  and 

extractor,  and  fire  another  round 1™  12|' 

Time  to  tire  100  rounds 4"  56f» 

Number  of  rounds  fired  in  1  minute 24 

Number  of  rounds  tired  in  3  minutes  ..  ^ 73 

Number  of  rounds  fired  in  5  seconds,  first  trial 3 

Number  of  rounds  fired  iu  5  seconds,  second  trial 3 

Number  of  rounds  fired  in  5  seconds,  third  trial 2 

Time  to  fire  2  defective  and  1  service  cartridge  (not  noted  accurately 
but  exceeded  1  hour). 

Time  to  fire  5  rounds  after  dusting,  first  test .., 7™  56» 

Time  to  fire  6  rounds  after  dusting,  second  test 2™  5^ 

Time  required  to  fire  3  blow  backs  and  1  service  cartridge 26^^  14" 

Time  reauired  to  open  breechblock  and  fire  5  rounds  aner  rusting 7-f-  ** 

Mean  velocity,  foot  seconds 1,828 


Aocnracy. 

Accnraoy 

with 
rapidity. 

Alternating 
two  500 
yarda. 

Alternating 

500  and  1.000 

yarda. 

1,000 
yarda. 

1.27 

1.4 

1.89 

10 

0 

1  mile. 

3,000 
yarda. 

1,000 
yards. 

Imile. 

No.l. 

No.  2. 

500 
yards. 

1,000 
yards. 

Moan  vertical  deviation feet . . 

Mean  horizontal  deviation do. . . 

Mean  doviation do. . . 

Number  of  hit« 1 

8.56 

2.56 

4.38 

10 

0 

5.83 

8.60 

6.80 

6 

4 

4.10 

1.62 

4.38 

8 

2 

2-12J' 

2.06 

2.06 

2.01 

7 

8 

1-67|« 

1.00 

0.60 

1.25 

10 

0 

0.76 

0.05 

1 

10 

0 

1.20 

0.86 

1.55 

10 

0 

2.28 

1.75 

2.88 

10 

Number  of  miasea 

0 

Time  to  Are   

Time  to  fire  both  tarseta 

5>17l> 

6»^ 

144. 



Firing  record  and  three  plates  enclosed. 

Fbane.  H.  Phipps,  ^ 

MajoVy  Ordnance  Department^  U.  8.  Armyy  President. 

Frank  Heath, 
Captain^  Ordnance  Bepartmentj  U.  8.  Army. 

William  Cbozier, 
Captain^  Ordnance  Department^  U.  8.  Army. 
The  Chief  op  Obdnancb,  U.  S.  Abmy, 

Washington.  D.  C. 
(3057) 
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APPENDIX  33  0. 


Record  of  firmg  wUk  Sponeel  ^-pounder  rapidrfirt  gun  {eoUher^  2Jt44  imoka  ;  wtkgkt, 


Dftle. 

Ko. 

of 

Are. 

Sight 
■etat 
yarda. 

ElevaUon. 

Ipatm-  1 
from     ,   !"»"••• 

Preaanre 
boiv. 

1 
Keooil.      ^JjSflT 

t 

I 

May2 

1 

8 
0 
10 
11 
12 
IS 

J 

0    1 
Before 

r^. 

PtoWMb. 

3ft 

^1 

! 

Hfty  2.... 

1 

After 

-1  19 
18  63 
18  63 

. 

2l! 

M«y  2 



1.. 

|l           iS 

May  2 

18  63 
18  63 
18  63 
18  63 

1 

39 

1IS2.  .    

j,,    ,.^ 

1 

KJl:::::.:::; 

May  2 

--..1. ......... 

1 

2ft' 

May  2 

:::::::;:;! 

May  2 

1 

May  2 

i 

May  2 

' 

:;:::;;:;: 

May  2 

1 

;;;:;:;:::! :::::::::::::::: 

May  2 

\ 

.           .».«    X.'                                                            '                     

May  2 j         14 

May  2 1         16 

May  2 1         16 

1 

May  2 

17 

(Toobteia 


Mov3 

IR 

. 

.16    00 

1 

j 

Mays !         19 



5     1,832 

1,834 

\     1.883 

\     1.839 

5     1.830 
\     1,825 
5     1, 818 
>      1,826 
<      1,824 
\     1.824 

60+i|9 

) 

Mays !         20 

! 

\ 

May3 

21 

22 
23 

^ 

Maya 

1 

May3 

\ 

1 

> 
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7S:8  pounds)  at  Sandy  Hook  Protfing  Ground  May  2  to  June  99, 1894, 
8- pounder  rapld-flre  %vai,^ 


Wind, 
■trenKtii 

ana 
direction. 


Special  maaxkM  abont  each  flre,  anoh  as  effect 
on  j»ieoe,  action  ot  breech  meohaniam,  con- 
sumption of  powder,  sound  of  projectile  in 
ilighti  scattering  of  fragments,  etc. 


(General  remarks. 


Fired  into  sand  bntt . 


Fired  to  sea  at  the  extreme  elevatiou. 
Counter  recoil  spring  is  not  strong  enough 
to  return  the  inece  oack  into  batterr  at 
this  elevation.  It  waa  14  inches  from 
battery  at  the  end  of  this  group  of  6 
shots. 


Lanyard  broke. 


Piece  fUled  to  cook.  Several  rounds  were 
ilrea.rapidly  and  this  failure  to  cock  was 
caused  by  holdiog  the  lanyard  so  taut 
while  the  uock  was  being  opened  that  the 
sear  was  prevented  from  engaging.  It  is 
impossible  for  the  piece  tofail  to  cock  in 
any  other  way  unless  some  part  of  the 
mechanism  ia  missing  or  broken. 


Weight  of  breechblock  and  breech 
mechanism  complete,  including  ex. 
tractors  and  handle,  60  pounds. 
Length  of  gun  from  seat  of  head  of 
cartridge  case  to  mussle,  45  calibers, 


nanuea  oy  i  mui  irepre- 
hegun)  in  55  seconds,  using 
whatever  save  parts  of  mech- 
kt  the  flrsttrial  two  extractor 


Starting  with  the  breechblock  closed 
4he  breech  mechanism  was  removed 
and  dismantled  by  1  man  I'repre- 
•entingthei  •  — 
notoQu  wh 
anism.    Atthet 

cams  and  the  crank  cam  were  left  in 
the  gun.  Upon  being  allowed  a  sec- 
ond Wal  the  operation  was  completed 
in  48i  seconds,  nothing  forgotten. 

The  braech  mechanism  of  this  gun  oon> 
sistaof  19  pieces  including,  the  breech- 
bkwk  itself  and  the  handle  by  which 
it  is  manipulated.  The  mechanism 
waa  assembled,  replaced  in  the  gun. 
and  the  motion  of  firing  executed,  all 


in  1  minute  441  seconds. 
I  taken 
ng 
one-flfth  of  a  second. 


The  time  waa 


by  the  proof  oiBcer, 
a  stop  waton  which  reada  to 


Lieuts.  Harmon,  First  Artillery,  and 
Peck,  Ordnance  Department,  did  all 
the  loading  and  firing. 

The  gun  is  tired  by  means  of  a  lanyard, 
or  oy  pressing  a  push  button  on  the 
base  of  the  Dreet^h.  As  the  latter 
method  brings  the  forearm  of  the 
operator  in  direct  opposition  to  the 
recoil.  It  is  oonsiderea  dangerous  and 
has  not  been  used ;  it  ia  convenient  in 
dismantling  the  mechanism. 

The  breechblock  will  force  the  cartridse 
home  when  it  is  1^  inches  short  of  ito 
seat  in  the  ohamber. 

The  drift  scale  is  connected  to  the  bar 
of  the  rear  sight  by  an  easy  fitting 
dovetail  Joint:  it  is  set  in  position  by 
taking  hold  of  it  and  sliding  it  along, 
and  there  is  no  provision  for  fhstentng 
it  in  a  given  pneition.  Clamping  ar* 
rangement  does  not  hold  the  sight 
frtmi  rising;  it  rises  slightly  at  each 
shot. 

The  lever  for  clamping  the  elevation 
does  not  have  enough  cleurance  from 


the  shield  lug,  reeiuting  in  ii:^ury  to 
the  hand  of  the  op  ^  ' 

it  hastily. 


operator  when  using 


Closing  the  breechblock  disturbs  the  aim, 
both  elevation  and  direction. 


velocities.] 


Warming  charge.    Fired  to  sea ,,,.,... 

Before  firing  the  rear  edge  of  breech- 
block rounded  off  to  prevent  injury  to 
the  liand  in  loading. 

Firing  for  velocity  conducted  by  Lieut. 
M.  F.  Harmon,  First  Artillery. 

Velocity  Uken  by  Lieut.  F.  P.  Peck,  Ord- 
nance  Department 

FItmI  into  fiand  bntt 

igitizedbyLriOOgle 
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Record  of  firing  with  Sponsel  S-pounder  rapid-fire  gun  (caliber,  3.244^  im/ek^;  wtmi 

[To  t««c-rtf.. 


Date. 

Ko. 
of 
Are. 

Sight 
net  at 
yards. 

Elevation. 

Instra> 
mental 
velocity, 
laS  feet 
from 

Beflec. 

tion 
points. 

Pressnre 
bore. 

RecoiL 

rteggL 

0      .' 

F^et. 

PoundM,    , 

1 

a 

1 

May?   

(      24 
\     to 
I     124 

\        . 

■  h  ■ 
1 

**•  J 

s 

i 

i 

s 

1 

[To  t««t  the  acopfc} 


May  8    

125 
126 

127 

128 
129 
130 
131 
132 

i:)d 

134 
135 
136 
137 

1.000 
900 

800 
900 

2 
2 

3 
3 

I 

M»v  8 

:^u-  8 

Jfay  R 

' 

Jiay  8 



May  8 

1 

May  8    

• 

Mav  8  

! 1           1    

1                          : 

Mav  8 

1 

1 ' 

May  8 



1 

Mav  8 

1 

1 

mIvs:::...:;::. 

1                          j 

May  8 







i 
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7SSp<mnd$)  at  Sandy  Hook  Proving  Ground  May  2  to  June  £9,  i^^^^Continiied. 
rapidity,  100  rounds.] 


Wind, 
Btrencth 

and 
direction. 


Special  renuurkfl  about  each  fire,  anch  aa  effect 
on  piece,  action  of  breeoli  mechaniam,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


I 


Fired  to  note  the  place  of  striking . 


of  gnu  at  1,000  yards.] 


General  remarks. 


In  firing  for  rapidity  the  ammunition 
was  piace<1  on  a  table  in  rear  of  the 
gun  and  as  close  to  it  as  possible  with- 
out interfering  with  the  handling  of 
the  gun.  Taking  the  ammunition  fh»m 
this  table  3  men  serve<l  the  gun. 

Time  reaulred  to  fire  100  rounds,  A  min- 
utes 56}  seconds. 

Lieut^.  Harmon  and  Peck  alternated  in 
loading  and  firing,  the  changes  being 
made  at  the  end  of  each  group  of  25 
shots. 

Hosin  on  gun  3  inches  in  rear  of  reooil 
sleeye  melts  at  the  thirty-fifth  round. 

Soft  solder  melted  anywhere  along  the 
baiTel  in  front  or  the  Jacket  when 
placed  on  the  outside  of  tho  gun  after 
the  firing.  Hard  solder  did  not  melt. 
Soft  solder  hardened  «n  gun  at  the  end 
of  16  minutes  after  firing  ceased. 


Fall  of  shot  could  not  be  located 

Struok  target  2  feet  above  and  3  feet  right  of 

center. 
Struck  target  7|  feet  below  and  2|  feet  left  of 

center, 


From  center  of  tar- 

get. 

Vertical. 

Horison- 
tal. 

^ 

^ 

1 

i 

2 

4.5 

2 

0.  r» 

1 

5 



1 

3 

1 

1 
3 

0 

1  1.5 

2.5 

!  1.6 

A 

:  1 

5 

1.5 

5.5 

From  center  of  impact. 


Vertical,    i  Horisontal. 


y  Aimed  at  the  upper  left  comer. 


2.45 


3.45 
.45 


,• 

^ 
^ 

u 

s 

s  1 

1.55 

2.9 

.55 

5.5 

0.4 

2.4 

0.4 

1.05 

.0 

1.05 

.55 

1.05 

t 
1.1  I 

•i:oi 


-:e\ 

1.6  I 
2.1 


Ronnd  128,  first  shot  to  c^mnt  on  target 

Center  of  impact--  Feet. 

Below 0.45 

Left..  3.4 

Mean  yertical  deviation  trom  center 

of  Impact 1.27 

Mean  horixontal  deviation  from  cen- 
ter of  impact  1.4 

Mean  deviation  from  center  of  im- 
pact    1.89 


Firing  conducted  by  Lieut.  F.  P.  Peck. 
Ordnance  Department. 
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Record  of  firing  tnth  Sp&nsel  G-pourndtr  rapid-fire  gun  {caliber,  S.S44  ineket;  weigkt, 

[To  test  tba  Meune; 


PrCMOT* 


PO*---   iTnoTor 


MayO 
May  9 
M»yO 
May  9 
HayO 
Mayn 
Mav9 
May  9 
May  9 
May  9 


bore. 


Ooimtcr 

recoil 


Pounds. 


Inehes. 


Inekit. 


1 1 


[To  teat  th«  acnincy 


May  11 
Mayll 
May  11 


May  11 . 
Mavll. 
Mayll. 
May  II . 
Mayll. 
MavU. 
May  11 . 
Mavll. 
May  It . 
May  11 . 


153 
154  I 
155 


156 
157 
158 

159  I 

160  ' 
161 
162  I 
163 

164  , 

165  j 


2,900 


4  42 
4  42 
4    50 
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75S pounds)  at  Sandy  Hook  Proving  Ground  May  2  to  June  -29,  1894 — Continued, 
of  gun  at  1  mile.] 


Wind,  Special  r«iDark8abouteaehflre,BUch  as  effect 

strength  on  piece,  action  of  breech  mechanism,  cou- 

and  Bamption  of  powder,  sound  of  projectile  in 

direction.  flight,  Hcattering  of  fragments,  ete. 


S 


Si 
If 


I 

s 


At  discharge,  the  elevation  increased  15  min- 
utes and  the  driit  scale  moved  nlightly  to 
the  right.    Shot  struck  150  yardn  in  rear. 

Elevation  increased  22  minutes,  the  drift 
scale  moved  3  points  right.  Struck  125 
yards  beyond. 

Struck  1 00  y ard  8  i  n  front 

Struck  8  yards  beyond  and  6  feet  to  the  left  of 
left  edge. 

Struck  6  yards  in  front,  and  ricochett^d 
through  11  feet  below  and  12  feet  left  of 
center. 


From  center  of 
target. 


'  From  center  of  impact. 


,  Vertical. 


Horizon* 
tal. 


< 

1 

i, 

i 

I 



^ 

1 

\ 

) 

3 

0 

1 

4 

5 

4 

2 

2 

4 

4 
3 

12 

1 

!      7 

0.5 

4 

5 

2    

Vortical. 


I     I 


1.95 
0.95 


2.95 


1.05 
5. 05 
3.05 


3.05 
1.55 


Horizontal. 


General  remarkn. 


Aimed  at  the  upper  left  comt>r. 

Clamping  does  not  change  either  direc- 
tion or  elevation. 

Kear  sight  graduated  at  100-yard  inter- 
vals and  the  stop  onW  engages  at  those 
points ;  sight  can  only  be  set  at  even 
lOOyaids. 

Sight  Jumped  up  100  vards  each  shot  ex- 
cept rounds  149  and  160. 


^ 

^-^-;. 


2.2 
2.2 


1.8 
1.8  ; 


1.8 
0.8 
4.8 
1.8 


Round  143  the  first  shot  to    count  on 
t^get. 

Center  of  impact—  Feet. 

A  bo  ve 2. 05 

Left 2.2 

Mean  vertical  deviation  tmm  center 
of  impact 3. 56 

Mean  horizontal  deviation  from  cen- 
ter of  impact 2. 56 

Mean  deviation  from  center  of  im- 
pact  4  38 


of  gun  at  3,000  yards.] 


fl 


•S3 
3§ 


p. 

a 


Struck  target  13  feet  below,  8  feet  right.. 
Struck  tarsfet  13  feet  below.  14  feet  right. 
Struck  target  11  feet  above,  1  foot  left 


From  center  of 
target. 

Vertical.  I  Horizon- 


5  ' 
12  , 


11  '. 
3    . 


From  center  of  impact. 


y  Aimed  at  the  upper  left  comer. 


2    3 


13 


tical. 

Horizontal.; 

^ 

e 

_S 

'^ 

;s 

13.17 

3. 17 

1.17     2.83 

5.83    5.17 


4.83    1  2.83 

3.17  ' 2.17 


6.83  i 4.83  ; 


Kound  156  the  first  shot  to  count   on 

target. 
Round  159  miss ;  struck  10  yanls  in  front. 
Round  160  miss ;  struck  40  yards  in  front. 
Round  163  miss;  struck 40  yards infront' 
Round  165 miss;  struck  1  foot  in  frontj 

Center  of  impact—  Feet. 

Above 6.17 

Right 3.17 

Mean  viTtical  deviation  ftt)m  center 

of  impa<*t 5. 83 

Mean  liorizontaldeviation  from  cen- 
ter of  impact 3.50 

Mean  deviation  from  center  of  im- 
pact  6.80 


Q^X>  94 27 
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Record  of  firing  with  Sponsel  S-pounder  rapid-fire  gun  ( caliber ,  2.244  inehee;  y^gkt^ 

[To  test  the  Mccuiacy  of  gun  At 


Date. 


May  15. 
May  15 . 
May  15 . 
M^ylS. 

May  15 . 

May  15. 
May  15. 
May  15. 
May  15 . 
May  15. 

May  15. 
May  15. 

May  15. 
May  15. 

May  15. 

May  15. 


No. 
of 
fire. 


178 
179 


180  ' 

181  ' 


Sight 
set  at 
yards. 


I  Elevation. 


Instru- 
meutal 
velocity 
125  feet 

from 
mazsle 


167 
168 
169 

170 

171 

172  '. 

173  i. 

174  !. 

175  I. 

176  L 

177  . 


'  Quadrant.       Fut. 


4    35 


33  . 

34  '. 
34  •. 
33  ,. 
30  . 

^:- 

28i. 
28^. 


4    28|'. 
4    28i. 


Deflec- 
tion 
points. 

Jiight. 


Prpssnre 

per  square 

incli  of 

bore. 


B«coiI. 


Cointcr 

R«OlI 


3 

Pounds. 

InehM. 

Imekft. 

3 

4 

34 
3i 

H 

3 
3 

H 







3 

3 

3 

3 

3 

1 

3 

1 

[To  determine  number  of  rounds  that  can  be  fired  in  5  seconds,  three  trials;  aUo 


June  1 . 


182 
to 
263 


[Sxcessire 


June  6 
June  6 
June  6 
June  6 
Juno  6 

June  6 
June  6 

June  6 

Juno  6 

June  7 

June  7 

June  7 
June  7 


264  ' ' I  4,  36,618 

265  I I ' 1 !  4,  36,900 

266 I ' 4,  40,089 

267  1 1 1 '  4,  44.182 

268 1 4,61,075 


269 


4,  47,111 


270 1 4,50,425  1 


271 

272 

273 

274 

275  I 
276 


I 


4,  50,500 

4,  51,800 

4,  45,733 

4,  45,733 

4.  53,975 

4,  47,250 


I 
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Wind,        Special  remarks  ftbont  e«ch  fire.  Huch  a«  effect  I 

Btrength         on  piece,  action  of  breech  raecbanisni,  con-  I 

ana        '      sumption  of  powder,  sound  of  projectile  in  | 

direction.'      flight,  scattering  of  fragments,  etc.  < 


General  remarks. 


a 

1 

I 


)   Jf 


struck  100  yards  beyond 

Stmck  75  yards  l>oyond  and  on  line 

Struck  target  6  feet  left  of  center 

Struck  35  yards  in  front  and  on  line  with 
right  edge. 

Struck  target  12  feet  above  and  5  feei  right  of 
editor 

Struck  under  tarj^et.  6  feet  left  of  center 

Struck  target  16  teet  above  center 

Struck  125  yards  beyond! 

Struck  110  yards  beyond 

Struck  target  15  feet  above,  12  feet  right  of 
center. 

Struck  in  front  of  target 

Struck  target  11  feet  above.  8  feet  right  of 
center. 

Struck  targetl2  teetabove.  0  feet  left  of  center. 

Struck  target  2  feet  above,  2  feet  right  of  cen- 
ter. 

Struck  target  8  feet  above,  19  feet  right  of 
center. 

Struck  16  yanls  in  rear  and  10  feet  right 


Tarj[et  not  visible;   aimed  at  a  l)oard 
nailed  to  left  edge  and  projecting  above 
^     its  top. 

'  This  range  for  this  gun,  sight  only  used 
for  direction ;  target  could  not  be  seen, 
owing  to  intervening  shrubbery. 
Target  not  plotted. 


number  of  rounds  that  can  be  flred  in  1  minute  and  8  minutes,  respectively.] 


182  fired  to  sea  to  note  the  place  of  striking. 
Number  of  rounds  fired  in  5  seconds : 

First  trial 3 

Secondtrial 3 

Third  trial 2 

Number  of  rounds  fired  in  1  minute 24 

Number  of  rounds  fired  in  3  minutes 73 

The  number  of  rounds  fired  in  1  minute  wns 
determined  by  noting  the  number  fired  in 
the  first'minute  of  the  3-minute  test. 


In  the  firing  of  June  1  the  arrange- 
ment of  tne  ammunition  and  the 
number  of  men  serving  the  piece  were 
the  same  as  in  the  lOOroond  test  for 
rapidity. 

In  the  S-minute  test  Liouts.  Harmon 
and  Pc*ck  alternated  in- loading  and 
firing,  changing  at  the  end  of  each  1.5 
minutes. 


charges.] 


Service  charge 

1  oimoe  rifie  powder  added  to  charge 

2  onnces  rifle  powder  added  to  charge 

2i  onnces  rifle  powder 

2}  ounces  rifle  powder,  (made  2^  ounces  at  Mr. 

Bennett's  suggestion) 

2|  ounces  rifle  powder 

2|  ounces     rifle     powder.     Gauge     leaked. 

Bree«:hblock  opened  easily 

2}  ounces  rifle  powder.    Breechblock  opened 

easily ^ 

3ounC'es  rifle  powder.    Breechblock  opened 

easily - 

3  ounces  rifle   powder.    Breechblock  opened 

eaniiy  and  no  leak  of  m 

3^  onnces  rifle  powder.    Broechblock  worked 
easily 

4  onnces  rifle  powder 

Block  opened  as  before.    Point  of  firing  pin 

broken  by  snapping  with  no  cartridge  in 
gun. 


Copper  cylinders  of  82,000  pounds  initial 
compression  and  tables  of  1892  used  in 
rounds  264. 265, 266, 273, 274.  and  276. 

Copi)er     cylinders    of   40,000    pounds 

initial  compression  and  tables  of  1893 

1     in  rounds  267, 268.  and  260. 

'Copper     cylinders    of    50,000    pounds 

initial  compression  and  tables  of  1893 

in  rounds  270, 271, 272,  and  275. 

Before  round  275  a  new  firing  pin  put  in. 

Bound  276.  4|  ounces  of  rifle  powder 
added  to  charge. 
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Beoard  of  firing  with  Spifnsel  G-pounder  rapid-fire  gun  {caliber,  S,£44  inehe»;  wei$lu, 

[Test  with  defect- 


Date. 


JaDe9  . 


June  9  . 


Jane  9  . 


!  No.  '  Sight 
of '  !  set  at 
tiro.        yards. 


June  9 . 


I    InatrU-   '     ry^a^     I 

I   mentol  .    ^Z^       PreMiire 
EWation.    7^«J2^,'     —     I  «erimuan 


I  125  feet 
I     from 
.  muzzle. 


^"r^-       Pre«.ire 


L^t. 


FecL 


bora. 


iuc»a.  1^" 


I'oundM.    I  Inehes.    I   iacAet. 


'>TH 

279 

1 

1 

1 

1 

1 

1 

1 

1        : 

1                        1 

1 

\    

IDut 


280 


June  9  . 
June  9  . 
June  9  . 

June  9  . 


281  ! 

282 
283 
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7SS pounds)  at  Sandy  ffook  Proving  Ground  May  2  to  June  £9, 1894 — Continned. 
ive  cartridge.] 


Wind. 

and 
direction. 


Special  remarka  about  each  tiro,  snch  as  effect 
on  piece,  action  of  breech  mechanism,  eon-  i 
sumption  of  ])owder,  sound  of  projectile  in  ' 
flight,  scattering  of  fragments,  etc.  j 


The  cartridge  case  wa«  prepared  by  filing 
obliquely  through  the  edge  of  the  rim  su 
as  to  Just  show  an  opening  to  the  interior 
at  the  Junction  of  the  h^d  and  wall.  The 
slots  are  at  the  extremities  of  two  diaine 
ters  at  rightangles  with  each  other.  Car- 
tridge placed  in  the  gun  so  that  the  solid 
part  of  the  rim  came  opposite  the  extrac- 
tors. There  was  quite  an  escape  of  gas  as 
a  matter  of  course.  The  breechblock 
could  not  be  opened  by  hand  at  all  and  it 
required  consideraft>Ie  sledging  after  the 
addition  of  oil  to  open  it.  Once  open,  it 
could  not  be  closed  ny  hand  at  all,  and  it 
wan  ^ledged  up  till  it  projected  well 
abot«>  the  top  stirface  of  the  gun,  and  the 
residue  was  wi)>e4l  off.  In  all  it  required 
about  three-qiiarters  of  an  hour  to  get 
ready  to  fire  the  next  round. 

*  The  cartridge  case  was  prepared  by  sawing 

slots  through  the  head  so  as  to  Just  show 
an  opening  to  the  interior;  the  slots  were 
at  right  angles  with  each  other  and  each 
was  naif  way  between  the  primer  and  the 
rim.  Breechblock  opened  more  easily 
than  in  round  277,  but  could  not  be  moved 
by  hand.  The  sledge  had  to  be  used  as 
before. 

*  Service  cartridge.  Fired  at  first  attempt, 
showing  all  parts  in  working  condition. 
The  breechblock  opened  easily.  The 
breechblock  was  then  removed 'for  con- 
venience in  handling  the  gun,  and  the  gun 
taken  to  the  blacksmith  shop  to  be  dusted 
without  any  part  being  cleaned  in  auy 
degree.  Care  was  exercised  to  avoid  re- 
moving residue  f^m  the  breech  mechan- 
ism in  handling  the  gun. 


teat.] 


Block  opened  easily,  but  could  not  be  closed 
by  hand.  Water  was  thrown  over  it  to  re- 
move some  of  the  dust  and  it  could  then 
be  worked,  but  not  easily. 


Block  reoulred  four  blows  of  a  mallet  on 
under  siao  to  close  it  for  this  n)uud. 


General  remarks. 


The  attached  blue  nrint  shows  the 
method  adopted  lor  dusting  tlie 
mechanism.  A  is  a  lead  pipe  leading 
from  the  pine  box  C  to  the  hand  bef 
lows  in  the  blacksmith  shop.  The  gun 
was  cocked.  The  duett  used  was  burnt 
sand  from  the  proof  butts.  The  pas- 
sage of  projectiles  through  this  sand 
converts  it  into  something  similar  to 
olay  in  appearance,  but  it  retains  c-on- 
siderable  grit.  This  was  dried  over 
the  boiler.  It  pulverizes  readily  when 
dry  and  answered  well  for  this  puipose. 

The  gun  was  subjected  to  a  blast  of  dust 
for  8  minutes.  2  men  working  on  the 
bellows  as  uniformly  as  practicable. 

One  blue  print  shows  the  apparatus  at 
work ;  the  other  shows  it  at  rest. 

After  being  dusted  the  gun  was  re- 
mounted and  the  time  to  open  the 
breechblock  and  fire  the  5  rounds  was 
noted.   Time,  7  minutes  and  55  seconds. 
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Record  of  firing  with  Spon»el  6-pounder  rapid-fire  gun  (caliber,  Sf,S44  ineket:  ir«i^ 

[Tautest  gua  for  a 


D«t«. 


Jane  9  . 


No. 
of 
ttr«. 


set  at 
yardfi. 


I  Inatra- 

I  mental 

T»,^„„*j^„   '  velocity 
Elevation.,   ^.^^^^ 

I     from 
muzale. 


I 


Dcflec. 

tiou 
pointi). 

Left. 


Preasnre 

per  square 
inch  of 
bore.       I 


Recotl. 


FeH.     I 


Pounda,    '    Inehtt.      InAn 


Jnne  9  . 
June  9  . 
June  9  . 
June  9  - 
June  9  . 
Jane  9  . 


286 
287 
2»» 
289 
20() 
291 


Jane9 292    . 

jMne9 -  293'. 

Jime9 294    . 

June  9 295'. 

June9 '  296   . 

June9 1  297  1. 

June  9 .;  298    . 

June  9 299    . 

June9 300   . 

Juno  9 301    . 
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7''>2  pounds)  at  Sandy  Hook  Proving  Ground  May  2  to  June  29,  1894 — Continued, 
i^ith  rapidity  at  1  mile.] 


I 


Wind.  ■  Special  remarks  about  each  fire,  snch  aa  effect  i 

atTODstb  I      on  piece,  action  of  bn«ecb  mecbaiiinm,  con-  ! 

and  I      sumption  of  ])owder,  sound  of  projectile  in 

direction.  .      Hight,  scattering  of  fragments,  et<-. 


General  remarks. 


i 


8 
1 


s 

n 
p 


Sighting  shot,  struck  target  3  feet  above  and 
34  feet  riglil  of  center. 


Above. 


Below. 


Klght. 


11 
o.r, . 


L(.ft,  '  Six  rounds  fired  in  1  minute  20  seconds, 
and  tiring  nuspended  to  allow  ship  to 
pass   and  a  new  target  made   from 

o  e  I  f     beginning. 

2  g  ' Time  required  to  flre  10  rounds,  1  minute 

n'     j !     57}  seconds. 

g       i  Aimed  at  the  upper  left  comer  of  target. 

7    i 


TARGET. 


From  center  of  tar-     y^^  ^„^^^  ^^  .^p^^ 
VerUcal.  I  ^**^f°°'     VerUcal.    ,  Horiaontal. 


5 


n      S 


1 
3 

I  n 
.3.5 
1.5 

8 


4.5 

I  0 
8 

I  9 
12 
12.5 


I 


Miss. 

MiHM  . 

Miss. 


.4.571    4.1tt8 

.1.571  I 0.428 

.1 0.429    1.428 

0.429  ,1.572    

.1 0.929  1 0.428 

.[1.071  I 12.572    

5.429   3.072    


Center  of  Impact—  Veet. 

Below 2.571 

Right 0.428 

Mean     vertical    deviation     from 

center  of  impact 2. 061 

Mean    horizontal  deviation  from 

center  of  impact j  2. 061 

Mean   deviation  i'rom   center    of 
impact 2.914 
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Beoard  of  firing  with  Spofitel  6- pounder  rapid-fire  gun  {caliber  2,S44  incbee;  weight, 

[Fur  accuracy  with  rapidity  at  Iwo  500-yard  targeta. 


Date. 


June  11 . 


June  11 .. 
June  11 . . 
June  11  .. 
June  11  . . 
June  11 . . 
June  11  .. 
June  11 . . 
June  11  .. 
June  11  . . 
June  11  . . 


June  1 1  . 
June  11  . 
June  11  . 
June  11  . 
June  11  . 
June  11  . 
June  11  . 
June  11  . 
June  11  . 
June.ll  . 


No. 

of 

fire. 


I     Sight    , 

set  at      Elevation. 


yards.    ' 


Deflec- 
tion 


Instru- 
mental 


Pressare 
bore. 

Pounds. 

Recoil. 

Counter 
recoil. 

Inthes. 

Ineh€M. 

i 

1 

..:;.. :::.! 

1    

::::"  i;:':::::'::::: 

j 



1 

1 



1 
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75S pounds)  aiSawdjf  Hook  Proving  Ground  May  2  to  June  39 ,  1S94 — Continued. 
80  feet  apart,  alternating  on  the  two  targets.] 


I     Wind,  Special  remarks  aboat  each  fire,  such  as  effect 
t   strength  on  piece,  action  of  breech  mechanism,  con- 
ana  sumption  of  powder,  mmnd  of  projectile  in 
direction.  flight,  scattering  of  fragments,  etc. 


Siehting  shot,  struck  the  target  3  feet  11 
inches  below  and  3  inches  right  of  center. 


3 


60 


TARGET  No.  1. 


From  center  of 
tirget. 


>  From  center  of  impact. 


Vertical.     "®^f®°  \    Vertical. 


I  0.5  ' 
1.5 
1.75, 
2  5  I 


.  1.5 
.  1.25 
..  1 
0 
.1  0.25 


0.5 

2 

2.5 

1 
2.25 


U.25 

3 

.... 

0.5 

1.5 

1.5 

1 

t  I  i 

^    I 


0.3 
1.3 
1.55 
2.3 


Horizontal. 


I 


1.7 

1.45  0.425 

1.2  ^  0.925 

0.2 

0.45  0.675 

0.45  1.425 


1.075 
0.075 

0.  075; 

0.575 


TiLRGET  No.  2. 


1.25' 

....    0.25 

0 

0.5    

0.75 

0.75 

1 

1.25 

2 

2.25 

3.25 

2  ! 
1.08 
1  I 
1.5 
2.25 
0.75 
1.5  I 
1.5  I 


General  remarks. 


Sight  had  Xn  l>e  adjusted  after  each  shot. 
Aunetl  at  bull's-eye. 
Round  310,  lanyaxxi  broke ;  a  new  one  at- 
tached. 


1.075 


0.575 


1.95  1.792 
0.95  0.542 
0.7  ■ 0.378 


0.05 

0.05 

0.3 

0.55 

1.3 

1.55 


0.2  ' 


I  0. 042  . 
'  0.792. 


I  0.458 


0.0421. 
0.042'. 


1.708 


Center  of  impact—  Feet. 

Above 0.2 

Right I.a75 

Mean  vertical  deviation  ftom  cen- 
ter of  impact 1. 00 

Mean    horizontal  deviation   from 

center  of  impact 0. 89 

Mean  deviation  fh>m  center  of  im- 
pact   1.251 


Center  of  impact—  Feet. 

Above 0. 7 

Right 1.458 

Mean  vertical  deviation  from  cen- 
ter of  impact 0. 76 

Mean  horizontal  deviation  from 
center  of  impact 0. 6604 

Mean  donation  from  center  ot  im- 
pact    1 

Time  of  firing  the  20  roupdH,  5  minutes 
17i  seconds. 
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Record  of  firing  with  Sponael  G-pounder  rapid-fire  gun  {caliber^  2,244  inche*:  tpeighf. 


Date. 

- 

No. 
of 

fire. 

Sight 
net  at 
yards. 

from           T^^ 
muzzle.       ^^^- 

Presanre 
bora.      I 

Ootiiiter 
recoil. 

June  12 

323 
324 

o    '     '      Feet. 

Pound*.    1    Ineheg. 

Inckm. 

Jime  12 

1 

1 

I 

Jnne  12 

32f» 

! I ' 

1 L _:... ' \ 

• 

1 

Jniio  12  . 


Jun«  14  . 
tlune  14  . 


32«  1 


327 

'A2H 


Right. 


[For  rapidity  with 


JunoU.. 
Juuol4.. 
JunoU. , 
Jnne  14. 
Juno  14. 
June  14. 
Jnne  14. 
June  14. 


Jnne  14. 
June  14. 


329 
330 

331  , 

332  ' 
333 
334 

335  ! 

336  : 


337 
338  I 
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75f  poim<f«)  at  Sandy  Hook  Proving  Ground  May  :?  to  June  S9y  1894 — Continued, 
test.] 


Wind. 
atrciif(tli 

and 
direction. 


Special  remarks  aboat  each  fire,  snch  as  effect 
on  piece,  action  of  bre/^ch  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
diffht,  scattering  of  fragments,  etc. 


Blowback. 

Blowback.  Four  attempts  failed  to  explode 
the  primer,  due  to  the  firing  pin  oeing 
fouled  by  residue  from  previous  round. 
The  cartridge  was  removed  and  the  firing 
pin  was  tapped  gently  with  a  wooden 
mallet.  Replacing  the  cartridge  it  was 
fired  succesHfnlly  ut  the  next  attempt. 

Blowback.    One  attempt  failed  to  explode 

S rimer :  the  cartridge  was  remove<l  and  the 
ring  pin  tapped  as  in  round  324;  this 
failed  to  show  tbi*  x>oint  of  thepin,  acd 
snapping,  also  failed.  The  block  was 
then  dismounted  and  the  firing  pin  was 
found  brt»ken  in  three  pieces ;  the  point 
remained  in  the  face  of  the  block,  being 
held  by  the  residue,  and  was  .removep 
with  some  difficulty.  The  residue  was 
removed  sufficiently  to  permit  the  inser- 
tion of  a  new  firing  pin .  The  crank  shaft 
was  removed  and  the  residue  wiped  from 
it.  The  mechanism  was  replacca  and  the 
third  blowback  fire<l  at  the  first  attempt. 
Service  cartridge.  Two  attempts  failed  to 
explode  primer.  Firing  pin  tapped  with 
mallet  to  force  it  through  surrounding 
residue.  Mechanism  cocked  again  and 
cartridge  fired  at  first  attempt.  Total 
time  of  firing  3  blowbacks  and  1  service 
round,  26  minutes  and  14  seconds. 


(veneral  remarks. 


The  blowbacks  were  secured  by  unload- 
ing the  requisite  number  of  rounds, 
decai>pingthe  shells,  and  thinning  the 
metal  of  the  primers;  the  shells  were 
recapped  and  the  charges  replaced. 


accuracy  at  1,000 yards.] 


ES 

£..- 


is 


I 

I 

•3 


Elevation  by  sight,  900  y anl  s .  Struck  target 
25  feet  6  inches  left  and  1  foot  7  inches  be- 
low center. 

Elevation  by  sight,  900  yards.  Struck  target 
4  feet  3  inches  below,*?  feet  left  of  center. 

TARGET. 


From  center  of  tar-  ! 
get. 


From  center  of  impact. 


Vertical.  '  ^^af.**"   '  Vertical.  I   Horizontal. 


|3 


5.854 

4.  60410. 1U375 


3.47925 


---4      ! 11 

...|  2.75' 7.417| 

...,  1      ' 17.8331 ,2.8541 

..-!  1.25: 19        ' i3.104| 

3. 833j ,3. 833  1. 979 3. 68775 

6. 333' ! 8. 3334. 479i • 0. 81225 

7        1.; I5.75  5.146 Il.77075i 

6.67  1 1 17        ,4.8121 0.520751 


0. 31225 
1.47925 


Aimed  at  the  upper  right  comer. 
Time  to  fire  10  rounds,  2  minutes  and  12^ 
seconds. 


Center  of  impact—  Feet. 

Above 1.854 

Left 7.52076 

Mean    vertical    deviation   from 

center  of  impact 4.104 

Mean  horiKontal  deviation  from 

center  of  impact 1. 62076 

Mean  deviation  from  center  of 
impact 4.3767 
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liecord  of  firing  with  Sponael  G-pounder  rapid-fire  gnn  {caliber,  SJS44  in^hat:  v»§l»*. 

[For  rapidity  with  accuracy  at  500  and  \,QW-yat^\;^ffK» 


Pate. 


June  14  . 


June  14 
June  U 
June  14 
J  nne  14 
J  one  14 
June  14 
June  14 
June  14 
June  U 
Jane  14 

June  14 
June  14 
June  14 
June  14 
J  nne  14 
June  14 
June  U 
June  14 
June  14 
June  14 


Xo. 
of 
lin'. 

Sight 
set  at 
yards. 

June  14 

339 

Juno  14 

340 

June  14 

1 

341 

342 


344 

346 
348  , 
35(1 
352  I 
354  ' 
350  I 
35H 
360 


InHtru 
I   mental 

Elevation.    7i-«^- 

I     from 
I  muxzle. 


Fe«t 


DeBec- 

tion  . 

])oint8. 


PrcMnre 

periMinarei     Reeoil  J  ^^*^^'^ 
inch  of  ree€r-; 

bore. 


Ponnd*. 


InehrM.        /ndUra. 


343    

1 

1                    1 

1                    1 

1 
t 

345    

347    

349  1 

351    ' 

353    

1      ... 

355  1 

367  1 

359    

361   ' 
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75B  pounds)  at  Sandy  Hook  Proving  Ground  May  ^  to  June  29 ^  1894 — Cuntinu«d. 
on  same  Une,  alt6niaUn((  «hot  by  shot  on  targeta.] 


Wind, 
strength 

and 
direction. 


i" 

i 

a 
1 


i 


special  remarka  about  eacfa  fire,  Riich  ai*  efTect 
on  piece,  action  of  breech  mechaniHni.  con- 
sumption of  powdtT,  Boand  of  projectile  in 
Hight,  scattering  of  fragments,  etc. 


Sighting  shot  at  1,000  yanls.  Misn,  high  and 

to  the  left. 
Sighting  shot  at  500  yards.  Miss,  high  and  to 

the  left. 
Sighting  shot  at  1.000  yards.    Strnck  target 

'S\  feet  below  and  1  fcNit  10  inches  left  of 

center. 
Sighting  shot  at  500  yards.    Struck  target  2 

inches  above  and  8  inchea  right  of  center. 

TARGET,  1,000  YARDS. 


GeiKQftl  remarks. 


I 


At  1.000  yardn.    Aimed  at  the.  upper  left 

corner. 
At  500  yards.     Aimed  at  bull's-eye. 
Sight  ad^iuHted   for  each  shot  at  eauh 

target. 


From  center  of 
target. 


Tr„  >,^ »   I  Horizon- 
Vertical.  I       ^j 


S  :  1 


From  center  of  impact. 


Vertical. 


Horizontal. 


2 

5.25. 
2      ,. 


0.75 


.  3. 5       3. 25  . 

.3.833    1 

.2.5 

.0.5 

.3 

.  0. 75 

.1.833 


1 

1 

4.5 

2. 25 

3 

0.76 


2.yW 

'  3.  IB' 

1.833 


2.867 
.').  917 
2.667 


« 

3.  55 
1.3 
J.  05 
0.3 

2.333 

0,08;il 

1.167 

2.  :)5 


0.7 
0.7 
4.2 

U.  45 


TARGET,  600  YARDS. 


167 '0.917 

0.375 0.583 

0.083 ' 1.75 

0.583 ■ 1.5 

1.417t 0. 


1.25 
0.208 


1.667 
12. 167 
12.375" 
'3  ' 
4.167 0.417 


0.25 


0.025 
0.275 
0.7751 
0.983 
1.608 
2. 775 


2.550. 
1.767'. 
1.309. 
0.809. 


0.729 
;  0.395 
,  1.562 
I  1.312 


0.271 
1. 438 
0.396 



\ 

> 

2.188 

Outer  of  impact —  Feet. 

Below 0.667 

Lt?ft 0.3 

Mean  vertical  de^iation  from  cen- 
ter of  impact 2.283 

Mean  horizimtal  deviation    from 

center  of  impact 1. 75 

Mean  deviation  fnnn  center  of  im- 
pact    2. 877 


6.662! 
6.229 


(Center  of  impact —  Feet. 

A  l>o  ve 1 .  392 

Left 0.188 

Mean  vertical  deviation  from  ceu- 

U»rof  impa<:t 1.289 

Mean  horizontal  deviation  from 

center  of  impact 0. 858 

Mean  deviation  from  center  of  im- 
pact   1.548 

Time  to  Arc  the  20  rounds,  5 minutes  and 
24^  seconds. 
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APPEI^DIX   S3  a. 


Reoard  of  firing  icith  Sponeel  0-pounder  rapid-fire  gun  {caliber,  2.244  inches  \  weigikt, 
[To  determine  time  required  to  ilre  1  round,  change  mjunspnn^. 


Date. 

No. 

of 

lire. 

Sight 
set  at 
yards. 

Elevation. 

0        ' 

Instru- 
mental 
velocity, 
125  feet 

from 
ninzxle. 

Deflec- 
tion 
points. 

I4A. 

ProMure 

per  square 

inch  of 

bore. 

RecoU. 

1 

Counter 
recofiL 

June  15       

363 

Feet. 

Pounds. 

InchM. 

/fidho. 

•Tunc  15 

364 

t 

[Dost 


Z\iVi*i  26  . 


i      365 

.1      to 

(      300 


I 
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752 pounds)  at  Sandy  Hook  Proving  Ground  May  2  to  June  29, 1894 — Continaed. 
sear  spring,  firing  pin,  and  extractors,  and  fire  another  ronnd.] 


Wind, 
strength 

and 
direction. 


Special  remarks  abont  each  fire,  snoh  as  efiect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


5  Done  in  1  minate  12J  seconds,  by  Limit.  Hur-  | 
I     nton. 


test.] 


General  remarkH. 


Breechblock  opened  withont  difiloulty  after 
being  shaken  a  few  times,  and  the  5  rounds 
were  fired  with  very  little  trouble.  Some 
waste  was  pushed  through  the  bore  just 
once  to  remove  dust  from  bore.  No  oil  or 
water  was  nst^i.  Time  to  open  block  and 
fire  5  rounds,  2  minutes  5^  seconds.  Af- 
ter firing,  the  breech  mechanism  was  dis- 
mantled and  thoroughly  cleaned  by  wash- 
ing in  hot  water  and  soap  preparatory  to 
rusting. 


Owing  to  the  lack  of  uniformity  in  the 
conditions  of  the  difierent  breech  me- 
chanisms when  subjected  to  the  first 
dust  test  it  was  considered  advisable 
to  repeat  this  test. 

In  the  second  dust  test  all  the  parts 
of  the  difierent  mechanisms  were 
thoroughly  washed  with  hot  wat«r 
and  soap;  they  were  then  carefully, 
dried  and  lightly  oiled. 

When  subjected  to  the  blast  of  dust  the 
gun  was  not  cocked. 

The  arrangement  for  dusting  and  the 
material  used  were  the  same  as  in  the 
first  dust  test. 

The  gun  wns  subjected  to  a  blast  of  dust 
for  8  minutes  (and  5  seconds  accidental) . 
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APPENDIX   83  a. 


Record  of  firing  with  Spon$el  tf-poHnder  rapid-fire  gun  {caliber,  2.S44  inckee;  wei^ht^ 

[Ravi  test,  inna 


Bate. 


June  26 . 


June  28  . 


June  29  . 


No. 
of 
fire. 


Sight    . 

set  at      Elevfltion. 

yards,    j 


Instrn- 
mental 
velocity, 
125  feet 

from 
mnssle. 


Deflec. 

tion 
I>oint«. 


I  I 


'    I     Feet. 


I  ! 


!  I 


Presanre 

per  square 

inch  of 

bore. 


Recoil. 


CooBter 
reeoiL 


Poundt. 


Inches.       tndtm. 


T 
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7SS  pounds)  at  Sandy  Hook  Proving  Ground  May  2  to  June  29y  1894 — Continaed. 
not  cooked.] 


Special  romarks  abont  each  fire,  Ruch  as  effect  ' 
on  piece,  action  of  breech  mechanism*  oon-  \ 
Kiimption  of  iKiwder,  sound  of  projectile  in  . 
flight,  scattering  of  fragments,  etc.  | 


The  gun  was  immersed  in  a  solution  of  15 
per  cent  sal  ammoniac  and  85  per  cent  of 
water  by  weight.  It  was  suspended  with 
the  axis  vertical  and  was  lowered  into  the 
solution  just  enough  to  cover  the  breech 
mechanism.  Before  immersing,  a  soft 
wooil  nlng  wrapped  with  a  piece  of  car- 
tridge  Dag  material,  the  latter  smeared  with 
coHnioliiie,  was  driven  tightly  into  the  rear 
end  of  the  barrel  to  prevent  unnecessary 
rusting  of  the  chamber.  Sight  seat  and 
hole  for  spring  locking  pin  tilled  with 
waste  and  putty.  The  depressions  at  the 
outer  ends  of  the  pins  on  the  extractor 
cams  were  also  tilled  with  putty.  Gun 
immersed  at  3:11  o'clock;  ^n  taken  out 
at  3: 38  o'clock:  sun  in  solution  25  minutes. 

(  Started  to  open  block  at  3 :  48  o'clock.  The 
block  could  not  be  movetl  by  hand  nor  by 
using  a  mallet  on  the  handle.  Oil  was 
then  poured  over  the  block  from  an  oil 
can,  at  the  same  time  usine  mallet  on 
handle  and  sledge  and  cop]>er  drift  on 
blockjo  drive  it  down,  'rhis  operation 
opened  block  about  half  way.  The  etibrt 
to  open  the  block  was  continued  nutii  5 
p.  m.,  but  no  further  progress  was  made. 
The  block  was  then  closed  in  the  same 
manner,  well  oiled,  and  left  overnight. 
Time,  1  hour  40  minutes  7  seconds. 

['Resumed  the  attempt  to  open  the  block  at 
9 :  22  o'clock,  using  oil,  sle<ige,  and  copper 
drift.  Gun  dismonnied  at  10:16  o'clock 
after  sledging  on  top  of  block  and  failing 
to  move  it.  Ihe  gun  was  turned  upside 
down  and  the  sletl^ing  continued  on  bot- 
tom and  top  of  blrnMc  alternately,  the  gun 
being  rolled  over  to  corresitouit.  In  thin 
manner  the  block  was  flually  removed  at 
1:07  p.  m.  The  crank  arm  was  found 
broken  betwe<*n  tlio  crank  and  the  stud. 
The  mechanism  was  dismantled  and 
cleaned  and  bnrrs  dressed  down  by  a  ma- 
chinist. The  burrs  were  in  the  bearing 
of  the  crank  shaft  and  were  caused  prin- 
cipally by  spawls  from  tlie  cocking  lever. 
The  mechanism  after  being  thoroughly 
cleaned  and  oiled  was  asstmibled  and  re- 
placed in  the  gun.  Thecocking  lever  was 
so  badly  ii^jnred  that  the  mechanism  could 
not  be  o))erated,  and  the  etlort  to  fire  the 
Sroundi  had  to  be  abandoned.  Total  time, 
between  7  and  8  hourh. 


General  remarks. 


Firing  conducted  in  the  presence  of  the 
Ordnance  Board.  Present:  MaJ. 
Frank  H.  Phipps,  Ordnance  Depart- 
ment; Capt.  Frank  Beath,  Ordnance 
Department:  Capt.  Wm.  Cro«er,  Ord. 
nance  Department. 


ORD  S>4- 
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Appendix    33    B. 

TEST  OF  6'POUNDER  UOTCHKISS  RAPID-FIRE  GUN, 

(8  plates.) 

The  Ordnance  Boabd,  U.  S.  A., 
New  York  Arsenal,  Governors  Island, 

New  York  Harbor, 
New  York  Cityy  October  9,  1894. 
Sir  :  The  followiug  report  of  the  test  of  a  Hotchkiss  6-pounder  rapid- 
fire  gun  is  respectfully  submitted : 

Description  op  the  Gun,  etc. 

THE   GUN. 


Xomenclature  (Plate  /). 


1.  Tnbe. 

2.  Jacket. 

3.  Lockinff  rin^. 

4.  Breech  nonsmg. 

5.  Recoil  thread. 

6.  Key  slot. 

7.  Extractor  slot. 


8.  Guide  ribs. 

9.  Sight  bar  slot. 

10.  Front  sight  mass. 

11.  Rifled  bore. 

12.  Shell  chamber. 

13.  Powder  chamber. 

14.  Stop  bolt  hole. 


description. 


The  gun  designated  as  the  Hotchkiss  6-pounder  rapid-lire  gun  of  45 
calibers  length  is  a  built-up  gun,  and  consists  of  three  parts — tube, 
jacket,  aud  locking  ring,  of  tough,  open-hearth  steel,  oil-tempered. 

The  tube  extends  the  whole  length  of  the  bore.  About  30  inches 
from  its  breech  is  a  cylindrical  fillet,  which  serves  as  a  holding  place 
for  the  locking  ring  and  jacket  to  resist  longitudinal  strain.  From  this 
point  to  the  rear  the  tube  is  cylindrical.  Forward  of  the  fillet  the 
tube  is  tapered  to  within  about  13  inches  of  the  muzzle,  from  which 
point  to  the  muzzle  it  is  cylindrical. 

The  jacket,  which  is  shrunk  on  over  the  tube,  carries  the  breechblock 
and  mechanism,  and  takes  the  direct  recoil  communicated  from  the 
cartridge  and  breechblock. 

The  jacket  is  bored  transversely  on  the  right  side  for  the  crank  shaft; 
on  the  left  for  the  stop  bolt  (14) ;  and  in  the  rear,  vertically,  for  the 
rear  sight  bar  (9). 

The  locking  ring  is  a  collar  screwed  on  over  the  lip  of  the  jacket  and 
the  shoulder  of  the  cylindrical  fillet  on  the  tube. 

The  locking  ring  carries  the  front  sight  mass  (10),  which  is  keyed  on 
to  permit  removal  when  screwing  the  gun  in  the  mount. 
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The  diameters  of  the  tube  aud  jacket,  and  the  amount  of  shriBk^> 
are  so  proportioned  that  when  the  powder  pressure  is  exerted  t  - 
transverse  and  longitudinal  strains  are  distributed  between  tlM&n.> 
and  jacket,  and  the  locking  ring  acts  as  a  safeguard  to  preTetit  <a> 
placement. 

To  preserve  the  life  of  the  gun,  service  pressures  should  not,  i>  . 
rule,  exceed  16  tons  per  square  inch,  although  the  gun  is  constni<  >i 
to  stand  much  greater  pressures. 

The  bore  is  rifled,  with  a  uniform  right-band  twist  of  one  vir 
25  calibers.    The  lands  are  very  narrow  in  proportion  to  the  gVK^.^^ 
and  are  24  in  number. 

The  gun  is  trunnionless,  being  designed  to  screw  into  the  monot,  ti- 
cradle  of  which  is  fitted  with  trunnions. 

THE  MECHANISM. 
Nomenclature  ( Plates  IT  and  III), 

1.  Breechblock.  9.  Mainspring  sleeve. 

lA.  Crank  slot.  10.  Main^prtng  lock. 

IB.  Extractor  slot.    Not  shown iu photo.  .      11.  Sear. 

2. 

3. 
3  A. 
3H. 

4. 

5. 
5  A. 

6. 

7. 

8. 


Breechblock. 

9. 

Crank  slot. 

10. 

Extractor  slot. 

Not  shown  in  photo. 

11. 

Recoil  plate. 
Crank  handle. 

12. 

13. 

Crank  handle  catch. 

13  A. 

Crank  handle  toe. 

14. 

Crank. 

15. 

Rock  shaft. 

16. 

Rock  shaft  toe. 

17. 

Hammer. 

18. 

Firing  pin. 

19. 

Mainspring. 

Sear  spring. 
Extractor. 
Extractor  cam. 
Stop  bolt. 
Two  screws  for  2. 
l/ocking  spring  for  3. 
Screw  for  16. 
Locking  spring  for  5. 
Support    for    5     (unacn^^^ 
breechblock). 


DESCRIPTION. 

The  system  is  that  of  the  sliding-wedge  breechblock,  the  bloi'k  bt  u 
a  rectangular  wedge  with  the  front  face  vertical  and  the  rear  f;- 
incliued  upward  and  to  the  front. 

The  block  is  hollowed  out  to  receive  the  firing  mechanism,  amJ 
its  sides  has  slots  for  the  stop  bolt  head,  extractor  cam,  and  cm. 
head.    It  is  also  cut  away  as  much  as  possible  to  lighten  it. 

The  upper  face  of  the  block  is  hollowed  out  to  form  a  loading  trt»  i.. 
and  the  front  upper  edge  is  beveled  to  assist  in  thrusting  the  cartm,. 
into  the  chamber. 

The  block  has  a  movement  downward  and  to  tjie  rear  in  opening '. 
breech,  and  upward  and  to  the  front  in  closing  it,  thus  giving  grr 
power  in  the  first  part  of  the  extraction  and  the  last  part  of  loading 

By  the  movement  of  the  block  the  breech  is  opened  and  closed,  t. 
cartridge  case  is  extracted,  and  the  firing  mechanism  cocked. 

The  block  is  guided  in  its  mortise  by  the  guide  ribs,  Plate  I,  ^ 
wliich  are  also  inclined,  but  the  recoil  is  all  taken  on  the  rear  face. 

In  the  front  face  of  the  block  is  dovetailed  a  hardened  plate,  de>, 
nated  as  the  recoil  plate;  it  is  held  in  place  by  two  screws,  and  tak  • 
the  direct  recoil  of  the  cartridge;  through  it  the  firing  pin  project*^: 
striking  the  primer. 

The  crank,  actuated  by  the  crank  handle  (3),  and  with  it^s  bead  in  t. 
crank  slot  (lA)  in  the  block,  acts  directly  in  moving  the  block  ai 
retaining  it  in  place.  It  is  joumaled  in  the  right  side  of  the  broe 
of  the  gun,  and  on  its  outer  end  is  fitted  with  a  feather,  by  which  ir  i 
keyed  to  the  handle.  The  head  is  flat  to  prevent  wear,  antl  when  t » 
breech  is  closed  rests  in  an  indentation  in  the  crank  slot  and  firiii 
locks  the  block. 
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The  crank  handle  is  fitted  with  a  catch  (3A)  to  hold  it  on  the  crank 
shaft,  and  with  a  toe  (3B)  which  acts  on  the  toe  of  the  rock  shaft  to 
cock  the  firing  mechanism. 

The  hammer  is  mounted  on,  and  actuated  by,  the  rock  shaft  (5), 
which  passes  through  and  is  journaled  in  the  breechblock.  It  has  a 
detachable  firing  pin,  and  is  fitted  with  a  toe,  through  which  pressure 
is  exerted  by  the  mainspring.  It  swings  perfectly  free  in  the  cavity 
of  the  block,  and  sluggishness  due  to  fouling  from  blowbacks  is  impos- 
sible. It  is  also  fitt^  with  a  notch  which  acts  as  a  hold  for  the  sear. 
.  The  firing  pin  is  a  conical  point  with  a  split  shank  fitted  with  ears, 
by  which  it  is  mounted  and  held  in  place  in  the  hammer.  A  clearance 
is  cut  in  the  block,  as  shown  in  figs.  1  and  2,  Plate  ii,  for  the  head  of 
the  firing  pin  when  the  hammer  is  blown  back  by  a  defective  primer. 

The  mainspring  is  helical,  and  is  mounted  in  a  sleeve  (9)  fitted  with 
a  toe  by  which  its  action  is  communicated  to  the  hammer.  It  is  held  in 
place  in  the  block  by  the  mainspring  lock  (10),  as  shown  in  figs.  2  and 
3,  Plate  II. 

The  rock  shaft  is  hexagonal  where  it  passes  through  the  hammer,  by 
which  it  actuates  the  latter.  Its  end  passes  through  the  block  and  is 
fitted  with  a  catch  by  which  it  is  held  in  place. 

The  hammer  is  held  in  the  cocked  position  by  the  sear,  actuated  by 
a  sear  spring  (12)  in  the  block.  The  sear  is  pivoted  in  the  side  of  the 
block  and  its  notch  engages  the  cock  notch  on  the  shaft  of  the  hammer. 

The  sear  also  acts  as  a  trigger,  the  lanyard  being  hooked  directly 
tojt. 

The  extractor  moves  directly  in  a  line  with  the  axis  of  the  gun  in  a 
T-shaped  slot  in  the  gun.  It  is  fitted  with  a  cam  (13A)  which  moves  in 
the  extractor  cam  slot  (IB,  fig.  2),  and  which,  by  the  movement  of  the 
block,  vibrates  the  extractor  back  and  forth.  The  front  end  of  the 
extractor  is  fitted  with  a  claw  to  extract  the  cartridge  case.  The  claw 
is  made  separate  from  the  body  of  the  extractor  and  is  designed  to 
withstand  heavy  shocks,  incident  to  the  extraction  of  a  stuck  case, 
without  breaking. 

The  stop  bolt  is  seated  in  the  stop  bolt  hole  in  the  left  side  of  the 
breech,  and  its  inner  end  moves  vertically  in  a  slot  in  the  block,  and 
when  home  serves  to  prevent  the  latter  from  dropping  ont  of  the  gun 
when  the  breech  is  opened.  It  is  fitted  with  a  spring  catch  which  acts 
in  annular  grooves  in  the  stop  bolt  hole,  the  outer  one  being  so  located 
that  it  retains  the  bolt  in  place,  just  clear  of  the  block,  when  the  latter 
is  being  dismounted. 

All  parts  of  the  mechanism,  where  bearing  surfaces  occur,  are  hard- 
ened to  prevent  wear  and  friction,  and  the  firing  point  and  extractor 
claw  are  spring  tempered.  AH  component  parts  of  the  mechanism, 
except  recoil  plates,  are  interchangeable  betw^jen  guns  of  this  model. 

THE   SIGHTS. 

Nomenclature  {PI.  IV).  ^ 

1.  Sight-bar.  !  4A.  Detent  slot. 

2.  Sight-bar  clamp.  5.  Front  sight. 

3.  Slidingleaf  (with  peep  sight).  ;     6.  Front-sight  mass. 

4.  Sight-bar  detent. 

DESCRIPTION. 

Two  kinds  of  rear  sights  are  furnished  with  this  gun — the  plain  V 
notch  or  the  closed  peep,  both  either  fixed  or  sliding.  The  front  sight 
is  either  a  cone,  a  rifle  sight,  or  a  combination  of  either  with  a*globe 
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sight.  The  rear  peep  sight  is  shown  in  fig.  1;  the  rear  V-notch  sight 
is  shown  in  fig.  4;  the  combination  globe  front  sight  is  showuin  fig.  2. 

The  closed  peep  rear  sight  consists  of  a  cylinder  which  is  coned  from 
both  ends  to  the  center  and  has  its  axis  in  the  line  of  sight.  In  the 
cylinder,  in  the  transverse  plane  passing  through  the  junction  of  the 
cones,  are  two  disks  which  slide  past  one  another  and  on  their  edges 
have  y  notches  which  form  a  square  opening.  The  disks  are  operated 
by  a  pin  with  a  left  and  right  hand  screw  fitted  with  a  milled  head  at 
the  end  of  the  barrel,  and  by  means  of  this  screw  the  square  opening, 
which  forms  the  peep  proper,  can  be  enlarged  or  decreased  in  size  to 
suit  either  the  eye  or  the  light  available. 

The  combination  globe  front  sight  is  designed  to  be  used  with  the 
peep  rear  sight. 

The  o^ne,  or  the  rifie  front  sight,  is  designed  to  be  used  with  the 
V-notch  rear  sight. 

The  sight  bar  slides  in  a  slot  in  the  gun  and  in  set  at  a  permanent 
angle  of  2^  to  the  left  to  compensate  for  drift.  It  is  undamped 
by  a  small  fraction  of  a  turn  of  the  clamp  screw  to  the  left,  and  can  be 
quickly  raised  or  lowered,  set  at  any  desired  elevation*  and  again 
clamped,  with  one  hand.  It  is  fitted  with  a  detent  (4),  a  pivoted  pro- 
jection on  the  bottom,  which  slides  in  a  slot  (4A)  and  prevents  the  bar 
from  being  pulled  out  of  the  gun.  It  is  fitted  with  a  spring  which  forms 
a  cushion  when  the  bar  is  suddenly  raised  to  its  limit.  It  is  graduated, 
in  intervals  of  100  yards,  for  ranges  from  200  to  4,800  yards. 

The  slot  is  ox>en  to  the  rear  and  permits  the  movement  of  the  clamp 
which  is  attached  to  and  moves  with  the  sight  bar,  and  the  graduations 
are  visible  at  all  times  above  and  below  the  origin. 

The  sliding  leaf  consists  of  a  cylindrical  barrel  carrying  either  the 
notch  or  peep  rear  sight,  and  fitted  on  its  under  side  with  teeth,  form- 
ing a  rack  by  which  it  is  actuated  by  a  pinion  in  the  head  of  the  bar. 
Its  barrel  is  graduated,  in  intervals  of  5  minutes  of  arc,  from  each  side 
of  the  origin,  to  30  minutes. 

THE  ACCESSORIES. 
^Nomenclature  (PL  F). 


1.  Screw-driver. 

2.  I^aoyard  hook. 

3.  Hand  esetractor. 

4.  DisinoantiDg  tool. 

5.  Cleaning  brush. 


6.  Wiping  rod. 

7.  Monkey  wrench. 

8.  Oil  can. 

9.  Sponge  and  rod. 
10.  Dismonnting  pin. 


Fig.  1  is  a  top  and  end  view  of  the  accessory  chest. 

Fig.  2  shows  the  diaphragm  in  the  box  and  the  arrangement  for 
stowage  of  accessories  and  spare  parts. 

In  {Edition  to  the  accessories  above  enumerated,  stowage  room  is 
found  in  the  box  for  the  following  spare  parts,  which  are  supplied  with 
each  gun : 

One  extractor,  1  mainspring,  1  sear  spring,  1  firing  pin. 

A  place  is  also  fitted  in  the  box  for  stowing  the  complete  sight  when 
it  is  removed  from  the  gun. 

One  chest  accompanies  each  gun  and  contains  all  the  necessary  spare 
parts  and  accessories  for  both  gun  and  mount. 

It  will  rarely  be  found  necessary  to  use  the  hand  extractor,  the  pres- 
ent model  of  extractor  being  specially  strong. 

The  wiping  rod  is  intended  to  be  used  to  clean  the  mainsphng 
cavity  in  the  block  with  waste  or  rag. 
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The  monkey  wrench  is  for  use  with  the  mount. 

The  bristle  sponge  is  made  removable  from  the  sponge  rod,  and  should 
be  dried  after  use  and  kept  in  the  chest. 

The  dismounting  pin  is  for  use  with  the  cap-square  screws  on  the 
mount,  and  can  also  be  used  on  the  stop  bolt  to  start  the  latter  it'  it  should 
have  become  rusted. 

The  dismounting  tool  is  T-shaped,  two  ends  being  screw-driver  fonn 
for  use  on  the  recoil-plate  screws.  The  third  end  is  used  for  removing 
and  replacing  the  firing  pin  and  the  mainspring  lock. 

The  chest  is  fitted  with  handles  and  hasp,  and  the  hinges  are  so 
arranged  that  the  lid  may  be  quickly  removed  and  replaced. 

ACTION   OF  THE  MECHANISM. 

The  gun  having  been  fired,  the  action  of  the  mechanism  in  reloading 
is  as  follows: 

The  breech  is  opened  by  pulling  the  crank  handle  to  the  rear.  As 
the  crank  handle  commences  to  move  the  crank  stud  is  carried  back- 
ward in  the  part  of  its  groove  which  is  concentric  with  the  axis  of  the 
crank,  therefore  the  breechblock  does  not  move;  during  this  time  the 
cocking  cam  acts  on  the  cocking  toe  and  cocks  the  hammer.  The  crank 
stud  passing  on  into  the  inclined  part  of  its  groove  causes  the  breech- 
block to  commence  to  descend.  The  extractor,  actuated  by  the  move- 
ment of  the  block,  commences  to  move  very  slowly  back  with  a  power- 
ful leverage,  due  to  the  inclination  of  the  guide  ribs,  which  starts  the 
cartridge  case  from  its  seat.  When  the  breechblock  has  descended  so 
far  as  to  unmask  the  bore  the  change  in  direction  of  the  extractor  stud 
groove  causes  the  extractor  to  take  a  quick  violent  motion  to  the  rear 
which  throws  the  cartridge  case  entirely  out  of  the  gun.  The  breech- 
block at  this  point  is  stopped  in  its  descent  by  the  stop  bolt. 

The  gun  is  then  ready  for  loading. 

The  new  charge,  having  been  entered  in  the  chamber,  is  pushed 
home  by  hand  until  the  head  of  the  case  takes  against  the  hook  of  the 
extractor;  the  breechblock  is  closed  by  a  reverse  movement  of  the 
crank  handle.  As  the  block  rises  its  inclined  upper  corner  pushes  the 
cartridge  and  extractor  close  home.  When  the  block  is  entirely  up  its 
face  bears  tightly  against  the  head  of  the  cartridge  and  the  crank  hav- 
ing passed  the  vertical  position,  rests  against  the  body  of  the  gun,  so 
that  the  block  is  held  secure  in  four  ways:  by  its  own  weight  pressing 
on  the  crank  past  the  center;  by  the  reiustion  of  the  crankand  handles 
in  firing;  by  the  small  spring  catch  on  the  crank-handle  toe,  and  by 
the  indentation  in  the  end  of  the  crank  head  slot. 

When  the  breech  is  closed  the  cocking  fta,\n  is  in  position  to  allow  the 
cocking  toe,  and  with  it  the  hammer,  to  act  in  firing.  The  cock  notch 
of  the  sear  is  also  engaged  in  that  of  the  hammer,  and  by  pulling  the 
lanyard  the  latter  is  released  and  flies  forward,  striking  the  primer  of 
the  cartridge. 

It  is  impossible  to  fire  the  gun  before  the  breech  is  entirely  closed, 
for  two  reasons,  viz:  The  firing  pin  is  not  in  line  with  the  primer;  the 
rocking  toe  will  catch  on  the  cocking  cam  before  the  firing  pin  can 
t^uch  the  primer. 

It  is  impossible  for  the  breach  to  fly  open,  for  the  four  reasons  above 
cited.    {See  Closed.) 

It  is  impossible  to  bring  a  shock  on  the  cartridge  primer  in  closing 
the  breech,  as  the  face  of  the  breechblock  slides  along  the  head  of  the 
cartridge,  thus  giving  perfect  security  in  loading  and  unloading. 
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Directions  fob  Dismounting  and  Assembling  the  MECHASiiSi. 


Note. — For  greater  convenience  in  diamonnting  and  assembling  the  shoulder  bar 
should  be  removed,  although  this  is  not  necessary. 

TO  REMOVE  THE  BREECHBLOCK  FROM  THE  GITf- 

The  breech  being  closed,  unhook  the  lanyard,  grasp  the  stop  bolt  with 
the  left  hand,  and,  pressing  down  the  catch  spring,  with  the  thumb  pull 
the  stop  bolt  out  from  the  gun  till  the  catch  sna{)s  into  the  outer  annu- 
lar groove  in  the  stop  bolt  hole.  In  this  i>osition  the  bolt  is  held  with 
its  end  clear  of  the  block. 

Remove  the  block  by  turning  the  crank  handle  as  in  opening  the 
breech,  but  continuing  the  motion  till  the  crank  head  is  clear  of  the  slot. 
The  left  hand  should  support  the  block  in  its  descent,  and  the  right 
hand  used  to  assist  as  soon  as  the  crank  is.  clear. 

TO   DISMOUNT   THE  MECHANISM. 
Note. — This  can  be  done  without  removing  the  block  from  the  gun  if  necessarj. 

Stand  the  block  on  its  upper  end,  recoil  plate  toward  the  operator, 
uncock  the  mechanism  by  tripping  the  sear,  and  easing  down  the  ham- 
mer by  holding  the  rock  shaft  toe. 

Insert  the  large  nipple  end  of  the  dismounting  tool.(4,  PI.  v)  in  the 
slot  in  the  head  of  the  mainspring  lock,  press  down  the  lock  until  the 
head  is  released  from  the  block,  and  turn,  in  either  direction,  one-quarter 
of  a  turn.  The  mainspring  \wll,  in  this  position,  force  out  the  lock,  and 
the  lock,  sleeve,  and  spring  may  then  be»lifted  out  together. 

With  the  thumb  of  the  left  hand  press  in  the  catch  of  the  rock  shaft, 
and  with  the  right  hand  pull  out  the  latter. 

Lift  out  the  hammer,  slide  out  the^sear,  and  remove  the  sear  spring. 

TO  ASSEMBLE   THE  MECHANISM. 

Proceed  in  the  reverse  order. 

In  assembling  it  will  be  noticed  that  if  the  sear  be  held  back  slightly 
against  its  spring  the  shaft  of  the  hammer  centers  itself  for  entering  the 
rock  shaft  by  resting  on  a  shoulder  cut  for  that  purpose  in  the  side  of 
the  block. 

TO   REPLACE   THE  BREECHBLOCK. 

Cock  the  hammer,  see  that  the  stop  bolt  is  clear  and  the  crank  turned 
down. 

Enter  the  block,  and  when  the  crank  head  has  entered  the  slot  turn 
the  crank  handle  as  in  closing  the  breech.  Return  the  stop  bolt  by  a 
smart  tap  on  the  head. 

TO  REMOVE   THE  FIRING  PIN. 

The  hammer  being  out  of  the  block,  grasp  it  with  the  left  hand  and 
with  the  right  hand  insert  the  cupped  end  of  the  dismounting  tool  in 
the  rear  side  of  the  head  of  the  hammer  and  over  the  end  of  the  firing 
pin;  with  the  tool  turn  the  pin  one-quarter  turn,  in  either  direction, 
until  the  ears  on  the  firing  pin  fall  into  the  slot  in  the  hammer,  and  by 
a  slight  pressure  on  the  tool  the  pm  can  be  forced  out  a  short  distance 
and  then  wholly  withdrawn  by  the  left  hand. 
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TO   REPLACE   THE  FIRING   PIN. 

Insert  the  pin  in  the  hammer  up  to  the  shoulder  and  hold  it  in  this 
position  by  pressing  the  point  with  the  forefinger.  With  the  dismount- 
ing tool  tnrn  the  pin  one-quarter  turn  until  the  ears  on  the  shank  fall 
into  their  locking  recesses  in  the  head  of  the  hammer. 

TO  REMOVE  THE  SIGHT  BAR. 

Turn  the  detent,  shown  in  (4)  fig.  3,  P].  iv,  until  it  is  in  coincidence 
with  the  open  slot  in  the  gun;  unclamp  the  bar  and  lift  it  out. 

AMMUNITION. 
Nomenclature  (PL  VI). 
(Figs.  1  and  2,  shell.) 
1.  Point.     I    5.  Rotating  band. 


2.  SweU. 

3.  Body. 

4.  Base. 


6.  Chamber. 

7.  Gas  check. 


(Fig.  3,  case  shot.) 


8.  Head. 

9.  Body. 
10.  Base. 


11.  Bullets. 

12.  Packing. 


(Figs.  4  and  5,  fuse.) 

13.  Body.         I  16.  Detonator. 

14.  Plunger.       17.  Detonator  cup.     . 

15.  Striker.      I  18.  Screw  cap. 

(Fig.  6,  primer.) 

19.  Cup.     I  21.  Anvil. 

20.  Cap.     I  22.  Flash  holes. 

(Fig.  8y  cartridge  case.) 

23.  Neck.     I  25.  Head. 

24.  Body.     ; 

DESCRIPTION. 

The  ammunition  is  put  together  in  a  manner  similar  to  that  for 
breech-loading  small  arms.  It  consists  of  a  cartridge  case^  in  the  base 
of  which  is  a  percussion  primer  for  center  fire,  and  the  projectile. 

The  drawn  metal  cartridge  case  is  of  brass,  and,  as  its  name  implies, 
is  drawn  from  the  solid  metal  to  shape. 

The  primer  consists  of  a  small  brass  case  shaped  at  the  top  to  form 
an  anvil;  the  bottom  is  closed  by  a  cap  containing  the  fulminate. 

The  projectiles  are  of  three  kinds — common  shell,  steel  shell,  and 
case  shot.  The  two  kinds  of  shell  are  similar  in  construction,  except 
that  the  base  of  the  steel  shell  is  an  independent  piece,  whilst  that  of 
the  common  shell  is  a  part  of  the  casting,  and  the  i)oint  of  the  steel 
shell  is  sharp,  whilst  that  of  the  common  one  is  cut  off.  The  two  may 
always  be  recognized  by  the  difference  in  point.  The  shoulder  of  the 
shell  is  very  slightly  enlarged  in  diameter  to  prevent  it  from  wabbling 
in  the  bore.  Eotation  is  given  to  it  by  means  of  a  brass  rotating  band 
(6),  which  is  fitted  over  a  series  of  small  grooves  cut  around  the  wall  of 
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the  shell.  The  squeeze  caused  by  forcing  the  shell  through  the  bore 
molds  the  band  into  the  grooves,  thus  leaving  shearing  surface  enough 
to  insure  perfect  rotation  from  the  lauds  cutting  into  the  soft  metal, 
whilst  the  creases  caused  by  the  molding  give  space  for  an  easy  flow 
of  the  sheared  metal.  The  shells  are  turned  smooth  all  over  and  are 
finished  with  great  care,  the  steel  ones  being  specially  tempered  to  give 
penetrating  ix)wer. 

.  In  order  to  have  great  penetrating  power  the  point  of  the  shell  must 
be  solid,  which  necessitates  the  use  of  aba«efuse;  the  wall  of  the  shell 
must  also  be  quite  thick  to  resist  the  shock  of  impact;  the  base  there- 
fore becomes  the  weakest  point  of  the  shell,  and  on  explosion  it  would 
be  blown  out  without  the  walls  of  the  shell  being  fractured,  if  some 
means  were  not  employed  to  counteract  this  tendency.  With  this  in 
view,  the  base  (4)  of  the  steel  shell  is  made  of  a  separate  piece  of  metal 
secured  in  the  bottom  of  the  shell  and  so  shaped  on  the  inside  that  when 
the  explosion  takes  place  it  is  pinched  both  against  the  wall  and  the 
fuse,  thus  holding  all  fast  until  the  shell  breaks  all  over.  To  further 
insure  perfect  sealing  of  the  base  the  fuse  is  put  entirely  on  the  inside 
of  the  steel  shell,  as  shown  in  fig.  2. 

Ammunitioff. 
Steel  sheU: 

Loaded  weight pounds..  6 

Weight  of  bursting  charge grains . .  1, 750 

Common  shell : 

Loaded  weight pounds. .  6 

Weight  of  bursting  charge grains. .  1, 320 

Case  shot : 

Total  weight pounds. .  6. 5 

Number  of  balls 40 

Weight  of  empty  cartridge  case pounds..  2 

Weight  <»f  charge,  black  powder  (about) do-.%-  2 

Weight  of  complete  cartridge do 10 

Length  of  complete  cartridge inches. .  19 

Weight  of  ammunition  chest,  empty pounds..  25 

Weight  of  ammunition  chest,  filled do 135 

Number  of  rounds 11 

Range  table.    6-pounder  Uoichkisa  rapid-fire  gun,  L/45, 

[Charge,  about  2  pounds  black cnbioal  powder ;  projectile,  6  pounds;  initial  velocitv,  1,870 foot-aecoDds; 
length  of  line  of  si^ht,  37.18  inches;  angle  or  Jump.  0°:  permanent  angle,  ^.  The  night  is  inclined 
2°  to  the  loft  and  compensates  lor  drift.  The  penetration  in  wrought  iron  at  100  yards  is  about  4 
inches;  in  steel,  about  3  inches.] 


Range. 

Angle  of 
elfvatiou.' 

Angle  of  1 
fall.      1 

Remain- 
ing veloc- 
ity. 

Time  of 
flight. 

1  Range. 

Angle  of  1 
elevation. 

Angle  of 
fall. 

Koniain- 

ing  velcMT- 

ity. 

Time  of 
flight. 

Yards. 

0       . 

0        / 

Ft.  f,ccfi. 

Yardg. 

o     / 

Ft.  $ec9. 

„ 

100 

0      5 

0      5 

1,810 

0.2 

>       2, 100 

2    43  , 

4      1 

1,039 

4.7 

200 

0    lU 

0    10  ; 

1,754 

0.3 

2,200 

2    64  ' 

4    20 

1,022 

5 

300 

0    15 

0    16  1 

1,699 

0.5 

2,300 

3      6  ■ 

4    40 

1.006 

5.3 

400 

0    21  , 

0    22  , 

1,645 

0.7 

2,400 

3    10  I 

5      2 

991 

5.6 

500 

0    26 

0    29  , 

1.  593 

0.9 

2.500 

3    32  1 

5    24 

977 

5.9 

600 

0    32 

0    37 

1,543 

1.1 

2,600 

3    45 

5    46 

964 

6.2 

700 

0    39 

0    45 

1.494 

l.S 

2,700 

3    58 

6      9 

951 

6.6 

8G0 

0    45 

0    54 

1,447 

1.5 

2, 800 

4    12  1 

6    33 

939 

6.9 

900 

0    52 

1      3  i 

1,401 

1.7 

2.900 

4    27 

6    57 

927 

7.2 

1,000 

0    59 

1     13 

1,357 

1.9 

3,000 

4    42 

7    22 

915 

7.5 

1.100 

1      7 

1     24 

1,315 

2.1 

3.100 

4    57  1 

7    48 

90^ 

7.9 

1,200 

1    15 

1     36 

1, 276 

2.3 

3,200 

5    12 

8    14 

892 

8.2 

1,:m)0 

1    23 

1     49 

1,  239 

2.6 

3.300 

5    28 

H    41 

881 

a.6 

1,400 

1    32 

2      3 

1. 205 

2.8 

3,400 

5    44 

9      9 

g71 

8.9 

1.500 

1    41 

2     18 

1,174 

3.1 

3,500 

6      1  . 

9    38 

861 

9.3 

1,600 

1     50 

2    33 

1,146 

3.3 

3.  600 

6     18 

10      7 

8S2 

9.6 

1,700 

2      0 

2    49 

1.120 

3.6 

3,  700 

6    35 

10    38 

842 

10 

1,800 

2    10 

3      6 

1,097 

<5.9 

3,800 

6    53 

11      9 

833 

10.3 

1,900 

2    20 

3    24 

1,076 

4.2 

3, 900 

7    11 

11    41 

824 

10,7 

2,000 

2    31 

3    42 

1,057 

4.4 

4,000 

7    30 

12    13 

816 

11.1 
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The  following  programme  was  adopted  for  the  test: 
The  gun  to  be  carefully  examined  by  the  board.  The  number  of  the 
parts  of  the  breech  mechanism,  their  strength,  simplicity,  and  cer- 
tainty of  action  to  be  noted ;  also  the  ease,  safety,  and  certainty  of  the 
breech  mechanism  as  a  whole.  Note  carefully  the  action  of  the  firing 
pin  and  extractor,  and  the  maximum  outward  position  of  the  cartridge 
when  it  can  be  pushed  home  by  the  breechblock.  During  this  exami- 
nation 60  rounds  to  be  fired  at  will. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  mile,  and  3,000 
yards,  the  same  conditions  of  aiming  being  repeated  at  each  round, 
and  the  mean  deviations  determined. 

RAPIDITY. 

Determine  number  of  rounds  that  can  be  fired  in  5  seconds,  3  trials, 
also  number  of  rounds  that  can  be  fired  in  1  minute,  3  minutes,  and  5 
minutes,  respectively,  and,  finally,  the  time  required  to  fire  100  rounds, 
notingcarefully  during  the  firing,  andespecially  at  end  of  each  25  rounds, 
the  condition  of  the  gun  as  regards  heat  and  ease  and  certainty  of 
action.  Two  detaehments  of  men  alternating  every  25  or  50  rounds, 
as  may  be  thought  advisable. 

RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000-yard  and 
l>mile  targets.  Also  10  aimed  shots  at  targets  in  same  line  and  ranges 
of  500  and  1,000  yards  alternately;  also  10  aimed  shots  alternately  at 
targets  at  about  500  yards  range,  placed  about  75  feet  apart. 

DUST. 

Tbe  mechanism  to  be  exposed  to  a  blast  of  fine  dust  in  such  man- 
ner as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust, 
after  which  20  rounds  to  be  fired  as  rapidly  as  possible. 

EXCESSIVE   CHARGES. 

The  gun  to  be  fijed  with  5  charges,  giving  gradually  increasing  pres- 
sures up  to  45,000  pounds  per  square  inch,  if  such  pressures  are  attain- 
able. 

DEFECTIVE   CARTRIDGES. 

The  giiii  to  be  tested  with  defective  cartridges  in  the  same  manner 
as  is  usual  in  the  trial  of  small  arms. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  expended  in 
such  manner  as  may  be  deemed  best  by  the  board,  as  a  result  of  the 
circumstances  developed;  the  last  five  rounds  to  be  fired  after  the 
mechanism  of  the  gun  has  been  rusted  in  a  thorough  and  uniform 
manner. 

In  accordance  with  the  programme  the  test  of  the  gun  was  commenced 
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on  May  2o  last.  The  length  of  the  gun  is  45  calibers  from  the  seat  of 
the  head  of  the  cartridge  case  to  the  muzzle.  The  action  of  the  mech- 
anism in  manipulation  and  deliberate  firing  was  found  to  be  satisfactory. 
All  the  parts  of  the  mechanism  are  visible  and  can  be  removed  and 
exchanged  with  facility.  In  case  of  injury  to  the  extractor  it  can  be 
replaced  without  wholly  removing  the  block  from  the  gun,  and  should 
it  be  broken  the  empty  case  can  be  extracted  with  a  hand  extractor. 
The  exchange  of  extractors,  however,  can  not  be  efiected  with  the  block 
in  any  normal  position.  The  stop  bolt  must  be  disengaged  and  the  block 
lowered  some  distance  beneath  its  normal  position  when  open  before  it 
clears  the  extractor  and  permits  the  withdrawal  of  the  latter.  The 
block  can  be  removed,  leaving  the  crank,  crank  handle,  and  extractor  in 
the  gun.  The  gun  can  not  be  fired  before  the  breech  is  closed,  although 
the  sear  can  be  disengaged,  and  the  breech  seems  to  have  no  tendency 
to  fly  open  from  the  shock  of  discharge. 

The  cartridge  can  be  pushed  home  by  the  breechblock  in  closing  at 
a  distance  of  1.5  inches  from  its  seat.  Starting  with  the  breech  closed, 
the  mechanism  was  removed  and  completely  dismantled  by  one  man, 
the  representative  of  the  gun,  in  56J  seconds,  using  a  screw-driver, 
drift,  and  key.  The  mechanism  was  assembled,  replaced  in  the  gun, 
and  the  motion  of  firing  exe<;uted  all  in  1  minute  and  46  seconds. 

A  test  was  made  of  the  time  required  to  fire  1  shot,  remove  and  replace 
mainspring,  sear  spring,  firing  pin,  and  extractor,  these  being  the  parts 
most  liable  to  injury  during  action,  and  fire  a  second  shot.  The  time 
between  the  2  shots  was  1  minute  37f  seconds,  two  trials  being  made 
to  get  a  proper  start. 

Theweight  of  the  breech  mechanism  complete,  including  the  extractor 
and  handle,  is  64J  pounds,  and  the  number  of  its  parts  is  20. 

VELOCITY. 

The  maximum  velocity  determined  in  firing  5  rounds  was  1,824  foot 
seconds;  the  minimum,  1,793  foot  seconds,  and  the  mean,  1,812  foot 
seconds. 

AOCUBAOY. 

At  1,000  yards  range  the  mean  vertical  deviation  of  10  shots  from 
the  center  of  impact  was  1.34  feet;  the  mean  horizontal  deviation,  1.05 
feet,  and  the  mean  deviation,  1.70  feet.  At  the  first  attempt  to  make 
a  target  at  the  mile  range  8  shots  were  fired,  when  the  attempt  was 
given  up  on  account  of  the  wind,  which  was  blowing  from  the  right 
and  rear  at  the  rate  of  30.16  miles  per  hour.  At  the  second  attempt 
the  following  results  were  obtained :  Mean  vertical  deviation  from  center 
of  impact,  1.9  feet;  mean  horizontal  deviation,  2.25  feet;  mean  devia- 
tion, 2.945  feet.  At  the  first  attempt  to  make  the  target  at  3,000  yards 
13  shots  were  fired,  when  the  attemi)t  was  given  up  because  of  2  misses 
in  case  of  2  shots,  which  would  have  been  the  eighth  and  ninth  of  the 
target.  The  last  shot  to  hit  struck  16  feet  left,  and  the  probabilities 
are  that  a  sudden  change  of  wind  between  the  gun  and  the  target 
caused  this,  and  carried  the  next  2  shots  clear  off  the  target.  At  the 
second  attempt  the  results  were  8  hits,  2  misses;  mean  vertical  devia- 
tion from  center  of  impact,  4.8  feet;  mean  horizontal  deviation,  4.66 
feet;  mean  deviation,  6.7  feet.  Representations  of  the  targets  are 
inclosed,  PI.  vii.  . 

The  aim  is  disturbed  by  firing  both  in  direction  and  elevation. 
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RAPIDITY. 

The  number  of  rounds  fired  in  5  seconds  at  the  first  trial  was  2;  at 
the  second  trial,  1,  when  the. lanyard  broke;  at  the  third  trial,  3. 

The  number  of  rounds  fired  in  1  minute  was  28,  and  in  3  minutes  83; 
the  number  28  being  that  fired  in  the  first  minute  of  the  3-minute 
test ;  ii  missfires,  caused  by  pulling  the  lanyard  too  soon,  were  counted 
as  rounds  fired.  In  the  3-minute  test  the  officers  loading  and  firing 
exchanged  positions  at  the  end  of  1^  minutes. 

The  time  required  for  firing  100  rounds  was  4  minutes  25  seconds, 
with  2  missfires  as  above,  which  were  counted.  In  firing  for  rapidity 
the  ammunition  was  placed  on  a  table  in  rear  of  the  gun  and  close  to 
it.  Four  persons  at  a  time,  2officers  and  2  enlisted  men,  were,  at  the 
request  of  the  representative  of  the  company,  employed  in  the  service  of 
the  piece.  Three  persons  would  have  sufficed,  although  the  time  would 
probably  have  been  increased  in  firing  100  rounds  and  the  number  of 
rounds  fired  in  1  minute  and  in  3  minutes  would  have  been  diminished. 
The  officers  loading  and  firing  exchanged  positions  after  each  25  rounds. 
The  man  operating  the  breechblock  was  relieved  at  the  same  intervals 
by  a  fresh  man.  The  mechanism  worked  satisfactorily  throughout. 
After  firing  75  rounds  soft  solder  would  melt  when  placed  anywhere 
along  the  chase,  temperature  probably  about  375o  F.  After  the  100 
rounds  a  thin  sheet  of  lead  held  against  the  gun  near  the  muzzle  was 
softened,  temperature  probably  about  600°  F.  A  cartridge  was  inserted 
in  the  chamber  Immediately  after  firing  the  100  rounds  to  see  whether 
the  heat  would  be  sufficient  to  explode  it;  after  having  remained  4 
minutes  it  was  removed.    • 

RAPIDITY  WITH   ACCURACY. 

In  firing  for  rapidity  with  accuracy  at  1,000  yards  4  sighting  shots 
were  used,  then  10  shots  at  the  target,  of  which  1  was  a  miss.  Of  the 
remaining  9  the  mean  vertical  deviation  from  the  center  of  impact  was 
1.796  feet,  the  mean  horizontal  deviation  1.170  feet,  and  the  mean  devia- 
tion 2.149  feet.    The  10  rounds  were  fired  in  2  minutes  30^  seconds. 

At  1  mile  range  3  sighting  shots  were  used,  then  10  at  the  target,  of 
which  1  was  a  miss.  Of  the  remaining  9  the  deviations  were:  Mean 
vertical,  3.12  feet;  mean  horizontal,  2.082  feet;  mean,  3.751  feet.  Time 
for  the  10  rounds,  1  minute  3^^^  seconds. 

At  2  targets  in  the  same  line,  at  r^^nges  of  500  and  1,000  yards,  1 
sighting  shot  at  each  target  was  followed  by  10  shots  at  each,  alter- 
nating with  every  shot.  Upon  the  500-yard  target  there  was  1  miss. 
Of  the  9  hits  the  deviations  were:  Mean  vertical,  0.859  feet;  mean  hor- 
izontal, 0.957  feet;  mean,  1.280  feet.  Upon  the  1,000-yard  target  there 
were  2  misses,  and  for  the  remaining  8  shots  the  deviations  were: 
Mean  vertical,  2.292  feet;  mean  horizontal,  1.55  feet;  mean,  2.706  feet. 
The  20  shots  were  fired  in  5  minutes  22^  secx)nds.  The  sight  was 
adjusted  for  each  shot  at  each  target. 

At  500  yards  range  2  targets  were  placed  80  feet  apart  and  12  shots 
fired  at  one  and  8  at  the  other;  this  was  through  inadvertence  in  not 
changing  after  2  of  the  shots  at  Target  No.  1  to  Target  No.  2.  Of  the 
12  shots  at  Target  No.  1, 1  struck  an  iron  telegraph  pole  and  was  thrown 
out.  There  were  11  hits,  of  whidi  the  deviations  were:  Mean  vertical, 
1.62  feet;  mean  horizontal,  1.243  i'vet;  mean,  2.04  feet.  Ujkon  Target 
No.  2  there  were  8  hits,  and  the  deviations  were:  Mean  vertical,  0.544 
feet;  mean  horizontal,  0.755  feet;  mean,  0.931  feet.    The  time  to  fire 
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the  20  rounds  was  3  minutes  2d|  seconds.  Bepresentations  of  the  tar- 
gets are  inclosed,  PI.  vm. 

DUST. 

There  were  2  tests  made  of  the  effect  of  dust  upon  the  breech  mech- 
anism. At  the  first  test  the  gun  was  t^aken  to  the  blacksmith  shop  to 
be  dusted  without  any  part  being  cleaned  in  any  degree.  Care  was 
exercised  to  avoid  removing  residue  from  the  breech  mechauism  in 
handling  the  gun. .  The  gun  w^as  cocked  and  was  submitted  to  a  blast  of 
dust  for  8  minutes,  2  men  working  on  the  bellows  as  uniformly  as  prac- 
ticable. The  blue  prints  attached  to  the  firing  records  show  the 
method  adopted  for  dusting  the  mechanism.  ^^  A"  is  a  lead  pipe  lead- 
ing from  the  pine  box  '^C"  to  the  hand  bellows  in  the  blacksmith  shop. 
One  blue  print  shows  the  apparatus  at  work,  the  other  shows  it.  at  rest 

The  dust  used  was.  burnt  sand  from  the  proof  butts.  The  passage 
of  projectiles  through  this  sand  converts  it  into  something  similar  to 
clay  in  appearance,  but  it  retains  considerable  grit.  This  was  dried 
over  the  boiler.  It  pulverizes  readily  when  dry  and  answered  well  for 
this  purpose. 

After  being  dusted  the  gun  was  remounted  and  the  time  to  open  the 
breechblock  and  fire  the  5  rounds  was  noted. 

The  breechblock  could  not  be  moved  at.  all  by  means  of  the  handles. 
An  effort  was  then  made  to  open  it  by  using  a  carpenter's  mallet  on  the 
under  side  and  putting  a  strain  on  the  handles  at  the  same  time.  This 
failed  and  a  sledge  hammer  was  tried  in  the  same  manner,  using  a 
piece  6f  hard  wood  on  the  block..  All  efforts  to  move  the  block  more 
than  abput  one-sixteenth  of  an  inch  failed  uutil  everything  was  deluged 
with  oil.  After  this  was  done  it  required  from  ten  to  fifteen  minutes  to 
open  it.  The  sledge  was  used  as  above  described,  first  to  start  the  block 
and  then  to  close  it.  Continuing  thus,  a  httle  was  gained  each  time,  oil 
being  used  freely.  The  dust  was  gradually  worked  out  of  the  mechan- 
ism, dropping  on  the  platform  in  the  form  of  mud.  After  getting  the 
block  well  started  it  was  worked  back  and  forth  by  hand,  still  adding 
oil.     In  this  manner  it  was  finally  fully  opened. 

*  The  bore  was  then  sponged  out  to  remove  the  one-half  pint,  more  or 
less,  of  sand  ^  hicli  it  contained  and  5  rounds  were  fired.  Time  to  open 
block  and  fire  the  5  rounds,  38  minutes  39^  seconds. 

In  a  second  dust  test  all  the  parts  of  the  different  mechanisms  were 
thoroughly  washed  with  hot  water  and  soap.  They  were  then  carefully 
dried  and  lightly  oiled. 

When  subjected  to  the  blast  of  dust  the  gun  was  not  cocked. 

The  arrangement  for  dusting  and  the  material  used  were  the  same  as 
in  the  first  dust  test. 

The  gun  was  subjected  to  a  blast  of  dust  for  8  minutes,  after  which 
the  block  could  not  be  opened  by  hand.  A  mallet  was  used  on  the 
handle  and  failed.  A  sledge  and  block  of  wood  were  then  used  on  the 
block,  and  in  this  manner  it  was  opened.  It  was  then  ox>ened  and  closed 
a  number  of  times  by  hand  with  the  assistance  of  a  mallet,  and  the  dust 
worked  out  of  the  mechanism  in  the  endeavor  to  manipulate  it  by  hand 
alone.  The  dust  was  removed  from  around  the  extractor.  The  bore 
w^as  wiped  out  with  dry  waste,  and  5  rounds  fired. 

In  each  of  these  5  rounds  the  block  had  to  be  opened  by  using  a  mallet 
on  the  handle,  and  had  to  be  closed  by  one  man  working  on  the  handle 
and  another  using  a  mallet  on  the  bottom  of  the  block.  No  oil  or  water 
used. 

Time  to  open  block  and  tire  5  rounds,  22  minutes  47  seconds. 
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In  sledging  the  block  open  one  blow  of  the  sledge  aecideutally  missed 
the  wooden  drift  and  struck  the  rear  under  edge  of  the  breechblock, 
slightly  burring  the  metal.    Burr  removed. 

It  was  decided  to  fire  5  rounds  instead  of  20,  after  dusting,  because 
of  scarcity  of  ammunition. 

EXCESSIVE  PRESSURES. 

At  the  first  test  for  excessive  pressures  1  ounce  of  rifle  powder  was 
added  to  the  charge.  The  pressure  was  34,314  pounds  per  square  inch. 
As  this  pressure  was  near  the  normal,  4  ounces  of  rifle  powder  were,  at 
the  next  round,  added  to  the  charge,  with  a  resulting  pressure  of 
64,600  pounds.  The  powder  gas  blew  back  through  the  primer.  Theshell 
T¥as  wedged  back  tightly  against  the  breechblock,  which  could  not  be 
moved  by  the  handles.  It  was  started  by  means  of  a  sledge  hammer 
and  a  copper  drift,  pressure  being  maintained  on  the  handles.  When 
opened  the  mechanism  was  found  to  be  completely  filled  with  powder 
residue,  but  upon  being  taken  apart  and  cleaned  no  injury  of  any  char- 
acter was  discovered.  Firing  for  other  features  of  thetest  was  resumed, 
and  the  excessive  charge  test  completed  at  a  later  pveriod,  the  3 
remaining  charges  being  1  ounce  of  rifle  powder  added  to  each,  with  the 
resulting  pressures  37,218  pounds,  35,431  pounds,  and  36,200  pounds, 
respectively.    The  cartridge  was  dished  near  the  choke  at  each  round. 

DEFECTIVE  AMMUNITION. 

Defective  cartridges  prepared  in  three  ways  were  fired.  In  the  first 
case  the  cartridge  case  was  prepared  by  filing  obliquely  through  the 
edge  of  the  rim,  so  as  to  just  show  an  opening  to  the  interior  at  the  Junc- 
tion of  the  wall  and  head.  The  slots  were  at  the  extremities  of  two 
diameters,  at  right  angles  with  each  other.  Cartridge  placed  in  gun  so 
that  the  solid  part  of  the  rim  came  opposite  the  extractor. 

There  was  quite  an  escape  of  gas,  as  a  matter  of  course,  covering 
nearly  all  the  parts  of  mechatiism  with  residue. 

The  breechblock  was  opened  by  one  man,  after  several  trials.  Case 
extracted  easily.    Block  worked  then  without  much  difficulty. 

The  second  cartridge  was  prepared  by  sawing  slots  through  the  head 
so  as  to  just  show  an  opening  to  the  interior.  The  slots  were  at  right 
angles  with  each  other,  and  each  was  halfway  between  the  primer  and 
the  rim. 

Breechblock  opened  by  one  man,  after  several  trials,  but  with  con- 
siderably more  difficulty  than  previous  round. 

A  service  cartridge  was  then  fired.  Breechblock  worked  easily. 
Time  not  noted.  Three  blow  backs  were  secured  by  unloading  the 
requisite  number  of  rounds,  decapping  the  shells,  and  thinning  the 
metal  of  the  primers.  The  shells  were  then  recapped  and  the  charges 
replaced. 

The  first  and  second  blow-back  cartridges  were  fired,  and  the  block 
worked  well.  In  the  third  blow  back  the  primer  exploded,  but  failed 
to  explode  the  charge. 

A  service  charge  was  then  fired. 

Another  blowback  was  then  prepared  and  fired  at  first  attempt,  fol- 
lowed by  a  service  round,  both  without  difficulty. 

TIME. 

Mill.  Ser«^ 

To  fire  two  blow  backs,  failure  of  third,  and  one  service  round 1    2li 

To  fire  one  blow  back  and  one  service  round 0    12 

To  fire  three  blow  backs  and  two  service  rounds 1    33f 
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BUST. 

In  rusting,  tbe  gun  was  not  cocked.  The  breech  mechanism  was  dis- 
mantled and  all  the  parts  thoroughly  cleaned  by  washing  with  hot  water 
and  soap.  Q'he  gun  was  immersed  in  a  solution  of  15  per  cent  sal- 
ammoniac  and  85  per  cent  of  water  by  weight.  It  was  suspended  with 
the  axis  vertical  and  was  lowered  into  the  solution  just  enough  to  cover 
the  breech  mechanism. 

Before  immersing,  a  soft-wood  plug  wrapped  with  a  piece  of  cartridge- 
bag  material,  the  latter  smeared  with  cosmoline,  was  driven  tightly 
into  the  rear  end  of  the  barrel  to  prevent  unnecessary  rusting  of  the 
chamber. 

The  main  bolt  cut  in  its  bearing  in  opening  during  the  second  dust 
test.  The  bolt  and  its  bearing 'were  dressed  before  the  gun  was 
immersed. 

Oun  in  solution,  25  minutes. 

The  breechblock  could  not  be  opened  by  hand,  nor  by  using  a  mallet 
on  the  handle.  It  was  opened  by  using  a  sledge  and  copper  drift.  A 
cartridge  was  inserted,  but  the  mechanism  fail^  t^  work.  It  was  dis- 
mantled, roughly  cleaned,  rex>laced  and  the  five  rounds  fired. 

Time  to  open  block  and  fire  5  rounds,  35  minutes. 

After  having  fired  about  300  rounds  the  detachable  point  of  the 
firing  pin  was  one  morning  found  to  be  broken,  and  although  the  point 
was  not  unserviceable  it  was  replaced  by  a  new  one.  It  is  considered 
probable  that  this  break  occurred  through  the  snapping  of  the  lock 
with  the  gun  unloaded,  by  parties  making  unauthorized  examination 
of  the  gun.  In  changing  the  firing-pin  point  the  face  plate  of  the 
breechblock  was  tbund  to  be  upset  and  slightly  cracked  around  the 
hole  for  the  firing  pin,  probably  by  the  excessive  pressure  of  64,600 
pounds,  heretofoi*e  noted.  The  plate  was  dressed  a  little  by  a  ma- 
chinist. 

With  the  above-noted  exception  of  the  firing-pin  point,  no  change 
of  any  of  the  parts  of  the  mechanism  was  made  during  the  test. 

The  firing  and  loading  were  done  by  Lieut.  M.  F.  Harmon,  First 
Artillery,  and  Lieut.  F.  P.  Peck,  Ordnance  Department.  During 
most  of  the  critical  portions  of  the  test,  the  representative  of  the  gun 
was  present. 

The  following  table  shows  in  summary  the  general  results  of  the 
test  which  was  commenced  on  May  25,  and  ended  on  June  28, 1894, 
370  rounds  being  fired  : 

Weight ponnds..       792 

Calibor inches..    2.2*4 

Length calibers.-         45 

Weight  of  breech  mechanism pounds . .         W| 

Number  parts  breech  mechanism 20 

Time  to  dismantle  breech  mechanism seconds . .         56^ 

Time  to  assemble  breech  mechanism 1"'46» 

Distance  from  seat  in  chamber  at  which  breechblock  will  force  cartridge 

home inches..  U 

Time  to  tire  one  round,  change  mainspring,  sear  spring,  firing  pin,  and  ex- 
tractor, and  fire  another  round 1*  37^* 

Time  to  fire  100  rounds 4°'  Se* 

Number  of  rounds  fired  iu  1  minute 28 

Number  of  rounds  fired  in  3  minutes 83 

Number  of  rounds  fired  iu  5  seconds,  first  trial 2 

Number  of  rounds  fired  in  5  seconds,  second  trial ; 1 

Number  of  rounds  fired  in  5  seconds,  tliird  trial 3 

Time  to  iiro  2  defective  and  1  service  cartridge  (not  noted  accurately;  did 
not  exceed  15  minutes). 
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Time  to  fire  5  Toiinds  after  dusting,  Ist  test 38"™39i" 

Time  to  tire  5  rounds  after  dustings  2d  test 22™  47» 

Time  requirad  to  fire  3  blow  bstcks  and  1  service  cartridge 1"»  33}* 

Time  required  to  open  breechblock  and  fire  5  rounds  after  rusting,  minutes.  35 
Mean  velocity foot  seconds . .  1, 812 


Accuracy 


Alternating 

SuOand 
1,000  yards. 


1,000 
yards 


Mean  vertical  deviation. . •  .feet. . 
Mean  horizontal  deviation..do- .. 

Mean  deviation do. . . 

Number  of  hit* 

Number  of  misses 

Time  to  Are 

Time  to  fire  both  targets 


Firing  record  and  eight  plates  are  inclosed. 

Prank  H.  Phipps, 
Major  J  Ordnance  Department^  U.  8.  Army^  President, 

Frank  Heath, 
Captain^  Ordruince  Department.  U.  8.  Army, 

William  Orozier, 
Captain,  Ordnance  Department,  U.  8.  Army. 

The  Chief  of  Ordnance,  U.  S.  Army, 

WashingtoUj  D,  (7, 
(3089) 

OBD  9i 29 
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APPENDIX   336. 


Record  of  firing  with  HotchkisB  6-pounder  rapid-fire  gun  {ctiliher  -?.  N4  imi^ 

[Object  of  firia;  u«rf 


Date. 


No. 

of 

fire. 


May  25. 
Hay  25 
May  25 
Hay  25. 

Hay  25. 
Hay  25. 
Hay  25. 
Hay  25 
Hay  25. 
Hay  25 
Mav  25 
Hay  26 

Hay  26. 
Hay  26. 
Hay  26. 
Hay  26 
Hay  26 


Kind  of 
projectile. 


Lot  560. 


Eleration. 

Inatm 
mctital 
vekwity. 
125  feet 
from  muz 
rie. 

0  ' 

Feet. 

p««&i« 

i      

\ 

1 



1.827 
1,820 
1,823 
1,824 
1,820 
1,808 
1,809 
1.798 
1,799 
1,787 

SO  +  ^S" 


5     1,820     I 
\     1,808     \ 
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weight  79B pounda)y  at  Sandy  Hook  Proving  Ground,  May  S5  to  June  28, 1894, 
6-poonder  rapid- fire  gun.] 


Wind. 

strength  and 

direction. 

Special  remarka  about  each  fire,  such  as  effect 
on  piece,  action  of  breech  mecbaniimi.  con- 
aamption  of  powder,  sound  of  pi-ojectile  in 
flight,  scattering  of  fragmenU,  etc. 

General  remarks. 

Seooil,  2i" 

This  gun  is  45  calibers  long  from 
seat  of  head  of  cartridge  case  to 
muzzle. 

Weight  of  breechblock  and  breec 
mechanism   complete,  including 

....................................... ........l 

extractor  and  liandle,  64}  pounds, 

Starting    with    the    breechblock 
closed,  the  breech  mechanism 

Cartridge  stuck.   Found  later  to  hare  been 
caused  by   residue.    The  same  thing  oc- 
curred later  while  practicing  with  another 
projectile,  and  the  same  indication  of  resi- 
due as  was  found  on  the  first  was  hero  also. 
Cold  guu;  residue  dries  and  cakes. 

was    removed  and   diHtuantled 
by    1   man    (representing    tlie 
gun)  in  56^  seconds,  using  screw- 
Hriver,  drift,  and  key. 
The  mechanism  was  'assemble<l, 
replaced    iu  the  gnn,  and  the 

motion  of  firing  execute<l  all  in  1 

1 

minute  46  seconds. 

The  breech  niechaninm  of  this  gun 

1 

consists  of  2U  pieces. 

1 

The  time  was  taken  by  the  proof 

offic«r,using  a  stop  watch  winch 

WarmlnfiT  charce 

reads  to  one- fifth  of  a  seoon<l. 

Lieuta.  Harmon,  First  Artillery, 
and  Peck,  Ordnance  liepart 
ment,  did  all  the  loading  and 
firing. 

The  gun  is  fired  by  means  of  a 
lanvard. 

r 

The  'breechblock   will.force    the 
cartridge  home  when  it  is  \\  inch- 
Cylinder  tilled  with  glycerin  and 

water. 
Velocities  taken  by  Lieut.  F.  P. 
Peck,  Ordnance  Department. 

* 
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APPENDIX  336, 


Record  of  firing  with  Hotehki$e  S-pounder  rapid-fire  gun  {caliber  2.S44  tuelM,  ecifb 


Date. 


May  20. 


May  26. 


No. 

of 

Are. 


Kind  of 
prqjectila. 


instm- 
mental 


Elevation.l-^o«{^y 


C        18 
\       22 


23 

to      >. 

122    5 


from  mas      P***"***    :       l«t 


—  I- 


FeH. 


Pvumdt 
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793  pounds) y  at  Sandy  Hook  Proving  Ground f  May  £5  to  June  £8^  1894 — Continiied. 
lOOroundfl.l 


Wind. 

strength  and 

direction. 


Special  remM>1c8  about  each  fire,  such  as  effect 
ou  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


Preliminary  rounds,  2  degrees  elsTation  . 


General  remarks. 


1  Rounds  34  and  111  both  missed  fire. 

Rosin  melts  after  35  rounds. 

After  firing  75  rounds  soft  solder 
melts  anywhere  along  chase. 

A  thin  sheet  of  lead  held  on  the 
outside  of  the  gun  near  the  muz- 
sle  was  softened  so  as  to  be  pu  lied 
apart  by  hand  after  firing  100 
rounds. 

A  cartridge  was  inserted  immedi- 
ately after  firing  the  100  rounds; 
it  remained  4  minutes  in  the 
chamber,  and  was  then  removed. 

In  firing  for  rapidity  the  ammu- 
nition was  placed  on  a  table  in 
rear  of  the  gun  and  as  close  to  it 
aa  possible  without  interfering 
with  the  handling  of  the  gun. 

Taking  the  ammunition  ftx>m  this 
table  4  men  served  the  gun. 

Four  men  were  employe  at  the 
request  of  the  representative  of 
the  gun.  There  is  no  greater 
necessity  for  the  employment  of 
4  men  with  this  gun  than  with 
guns  of  other  designs. 

The  greater  weight  of  the  breech 
block  is  quite  compensated  for 
by  the  better  location  of  the 
handle  for  closing  it. 

Employing  only  3  men,  however, 
would  undoubtedly  have  in- 
creased the  time  required  to  fire 
100  rounds. 

Lieuts.  Harmon  and  Peck  alter- 
nated in  loading  and  firing,  chang- 
ingafter  each  group  of  2drounds. 

The  breechblock  was  closed  by  2 
enlisted  men  altematmg  with 
each  other,  the  change  being 
made  at  the  end  of  each  group  m 
25  rounds. 

There  was  no  necessity  for  using 
2  men  for  this  purpose:  1 
man  could  have  performed  the 
work  involved  without  dlfll 
cnlty. 

Time  to  fire  100  rounds  and  2  misa- 
fires,  4  minutes  26  seconds. 
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May  29. 
May  29. 
May  29. 

May  29. 

May  29. 

May  29. 

May  29. 
May  29. 


Date. 


No. 
of 
fire. 


Kind  of 
projectile. 


123 
124 
125 

I 
126  ; 

127 

128  I 

129 
130  ! 


Elevation. 


2  40 

2  23 

2  5 

2  15 

2  16 

2  16 

2  16 

2  16 


Inatm- 
mental 
velocity, 
125  feet 
from  maa- 
sle. 


Deflec- 
tion 
points. 


PreB«i«,  I 

pco-Murei 

incoof 

bore. 


Feet. 


Right,    I    Pottnif. 

0  ! 


0 

1 
U 

2 

i 

2 
2 


[For  accuracy 


May  31. 

May  31 . 

May  31 . 

May  31. 

May  31. 

May  31. 

May  31. 

May  31 . 

May  31. 

May  31. 

May  31. 

May  31. 
May  31. 


13? 

133 

134 

135 

13ft 

137 

13R 

139 

HO 

141 

14? 

143 

20 

32* 

45 

45 

46 

46 

46 

46 

46 

46 

i 

46 

46 
46 

Right. 
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yog  pound8)f  at  Sandy  Hook»Praring  Ground,  May  2!>  to  June  SS,  1894 — Cuntinue<l. 
accuracy  at  1  mile.] 


Wind. 

8treu{(th  and 

din*ctiob. 


a     ^ 


at  3,000  yardH.j 


Special  remarkn  abont  each  fire,  snch  as  efTect 
on  piece,  action  of  breech  mechanism,  con- 
Hiiniption  of  powder,  sound  of  prqiectile  in 
flight,  scattering  of  fragments,  etc. 


Elevation  by  sight  1,000  yards.    Stmok  100 

yards  beyond  and  to  the  left. 
Elevation  by  sight,  1,400  yards.    Rtmck  125 

yarcU  beyond,  in  water. 
Elevation  oy  sight,  1,200  vards.    Struck  51 
yards  m  front,  and  rioo<*hetted  through  10 
feet  above  and  2|  feet  left  of  renter. 
Elevation  by  sight ,  1,300 yards.  Struck  target 

2i  feet  bt'low  and  11  f»^t  left  of  center. 
Elevation  by  Bight,  1,410  yards.    Struck  80 

vanis  in  rear  and  2  feet  left  of  target. 
Struck  target  ^  feet  below  and  4  feet  left  of 
center. 
,  Struck  2  feet  below  and  11  feet  left  of  center. 
i  Struck  target  0  inches  above  and  10|  feet 
I      left  of  center. 


General  remarkn. 


Aimed  at  the  upper  left  comer. 

Firing  pin  found  broken  Monday 
moming.  May  28.  A  new  tiring 
pin  was  put  in. 

Each  point  on  drift  scale  equals  5 
feet  of  arc.  * 

Peep  sight  used,  the  open  sight  bay  • 
ing  been  removed  and  the  peep 
Buostituted  this  morning  before 
the  firing  began,by  the  represent- 
ative of  the  gun. 

Firing  suspended  on  account  of 


Elevation  by  sight,  2,750  yards.    Struck  95  ! 

yards  m  front  nnd  30  yards  right  of  target.  ' 
Efevation  by  eight.  2!850  yards.    Struck  40  . 
I      yards  iu  front  and  5  yards  right  of  target. 
I  Struck  60  yards  in  rear  and  3  yards  right  of 
'      Ureet. 
Struck  target  5  feet  below  and  4  feet  right  of 

center. 
Struck  target  3  feet  above  and  4^  feet  left  of  . 

center.  ' 

Strnck  target  4  feet  above  and  8  feet  left  of 

center. 
Stnick  target  15  feet  above  and  one-half  foot 

left  of  center. 
Struck  target  1  foot  above  and  9  feet  left  of 

center. 
Strnck  target  2  feet  above  and  10  feet  left  of 

center. 
Struck  target  1^  fe«t  below  and  3  feet  left  of 

center. 
Struck  target  5  feet  above  and  16  feet  left  of 

center. 
Struck  110  vanls  beyond  and  on  line. 
Miss,  coula  not  be  located. 


Aimed  at  a  board  nailed  to  the 
upper  left  comer  of  target. 

Target  not  platted. 

This  range  for  this  gun.  sight 
only  used  for  direction.  Target 
could  not  be  seen,  owing  to 
intervening  shmbbery. 
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Date. 

No. 

of 

Are. 

Kind  of 
projectile. 

Elevation. 

Instra- 
mental 
velocity, 
125  feet 
from  muz- 
zle. 

Deflec. 

tion 
points. 

PreMUTP. 

peraquare 

inch  of 

Dore. 

May  31 

144 

145 
146 
147 
148 
149 
150 
151 
152 
163 
154 

O       1 

Feet. 

PomuU. 

May  31         •••• •••• 

May  81 .'.'. 

** 

j 

May  81 

.!:::.- 

May  31 

1 1 

May  31 

1 

May  31 

May  81 

:::::::::::::::::: 

May  81     

May  31 ^ 

May  31 

1 

[For 


June  1  .....  .....    .  ...  .......... 

155 
(     156 

<  to 
(     236 

(     237 
]      to 
(     242 

(     243 

<  to 
C     245 

1 

1 

Junel 

\ ... 

June  1 

s 

\ 

June  1.. ............. ............... 

s 
I  ... 

1 

i 

.... 

s 
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792  pound$),  at  Sandy  Hook  Proving  Ground,  May  $5  to  June  28,  1894— 
accuracy  at  1,000  yards.] 


Wind  Special  remarks  about  each  fire,  such  as  effect 

.*,»»!»tir  ««.j  oi»  piece,  action  of  breech  mechanism,  con- 

Jfiflf^i  sumption  of  powder,  sound  of  projectUe  in 

direction.  j      ^^^^^  scattering  of  fragments,  etc. 


I- 

s§ 
I 

a 


Elevation  by  sight,  990  yards.    Struck  target 
4|feet  above  and  4^  feet  left  of  center. 

TARGET. 


From  center  of 
target. 


Vertical. 


Horizon- 
tal. 


From  center  of  impact. 


Vertical. 


4.5 

3.6 

3.5 

1.5 

1 

2.9 

5.5 

4.5 

3.5 

0.5 


5  I  ^ 


3 

5 

3 

3 

4 

6 

5 

5 

6.5 

3 


1.45  ' 
0.45  : 
0.45  , 


2.45  I 
1.45  I 
0,45  I 


1.55 
2.05 
0.55 


2.55 


1.25  I 


1.26 
1.25 
0.25 


0.75 


1.25  ; 


,  0.75 
0.75 
0.75 
2.25 


Greneral 


<:  Aimed  at  tlie  u] 
«  Firing  conduct 
[     Peck,  Ordnan 


Center  of  impac 

Above 

Left 

Mean  vertical  d4 

center  of  imp 

Mean   horizon  t 

from  center  o 

Mean  deviation 

of  impact 


rapidity.] 


Fired  to  sea  to  note  the  place  of  striking. 

Rounds  fired  in  1  minute,  28 ;  rounds  fired  in 
3  minutes,  83.  The  number  of  rounds  fired 
in  1  minute  was  determined  by  noting  the 
number  fired  in  the  first  minute  of  the 
8-minute  test.  Two  missflres  counted  as 
rounds  fired. 

Rounds  fired  in  5  seconds,  first  trial,  2 ;  rounds 
fired  in  6  seconds,  second  trial,  1 ;  lanyard 
broke;  rounds  fired  in  5  seconds,  tnird 
trial,  3.  In  these  firings  the  arrangement 
of  the  ammunition  and  the  number  of  men 
serving  the  gun  were  the  same  as  in  the 
100-round  test  for  rapid  it  v.  In  the3-minute 
test  Lieuts.  Harmon  and  Peck  alternated  in 
loading  and  firing,  changing  at  the  end  of  1.5 
minutes.  The  breechblock  was  closed  by 
an  enlisted  man. 

To  determine  time  to  fire  1  round,  change 

mainspring,  sear   spring,   firing  pin,  and 

extractor,  mount  and  fire  another  round.  1 

•  minute  37|  seconds.    It  required  2  trials  to 

make  the  start,  thus  using  3  cartridges. 


Date. 

1 

^?-           Kind  of 
fl,!^         projectile. 

Elevation. 

Instru- 
mental 

Telocity, 
125  feet 

from  muz- 
zle. 

Deflec- 
tion 
points. 

iocSof 
bore. 

1 
Jnne5       546 

O         ' 

2    16 

Feet. 

Itighi, 
0 

PowMli. 

June  5                              ....... 

247 
248 

2  14 
2    15 

2    16 

2 

Jane  5 

240 

250 
252 
253 
254 
255 
256 
257 
258 
259 

•'1 

June  5 

, 

.  J 

J  line  5           .  .  ..............     .... 

' 1 

June  5... 

"   'i  *                I              '*", 

June 5    . 

1 

1 , 

June  5              . 

, 

June  5 

; 

June  5 

i          i 

[ExoesBlTe 


June  5. 
June  5. 


June  5. 


251 
260 


9.  33.462 
9,   34,314 


9.  64,600 
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?  poundf),  at  Sandy  Hook  Proving  Ground,  Ma  if  2o  to  June  38,  1894 — Cod  tinned, 
ry  at  1  mile.) 


Wind  I  ^P*^**l  wmarkn  about  «ach  fin*,  wuoh  as  effeict 

atT-r.nt.^K  ««J  <>o  i>ifoe,  notion  of  bireoh  mechaniKiD,  con- 

diri^^tioo.  »»nniption  of  powder,  »onnd  of  projectile  in 


I 


dight,  scattering  of  fragmentn,  etc. 


(ieneral  remarks. 


I* 


II 


II 

i 
i 


Elevation  by  aiffbt,  1.750  vanU.    Strack  100  , ) 

vardH  in  rear  and  slichti^'  to  the  left.  I 

Elevation  by  night,  1.*^  ynrds.    Strack  tar-  '  [  Aimed  at  the  upper  left  comer  of 

get  7  feet  below  and  *\  twA  right  of  center.  I  i     target. 
Struck  target  4  feet  l>elow  and  6  feet  right  of  , 

center. 

TARGET. 


From  center  of 
target. 


VerUcol. 

9      I      ^ 

I    '-2 


Uorieon- 
I       tal. 


0.5 

4.5 

5 

t 

4 

1 

3 

1.5 

1  05 

2.5 

1  0.5 

« 

2 

7 
2 
3 
5 
5 
4 
1 

1.6  i 


From  center  of  impact. 


Vortical. 


2.1 


1.1 
8.1 
0.1 
3.1 


norir.onta1.  i 


3  65 

1.0 
2.4 
1.4 
0.4 

1.35 
0.35 

i.'es' 

1.65 
0.65 

2.35 

3.65 

■'a.' 4* 

1.85 
5.35 

1 



1 

Round  249  fint  to  count  on  target. 

Con  tor  of  impact—  Feet, 

Below 2.6 

Lea 3.35 

Mean  verticjil  deviation  from 

center  of  impact 1.9 

Mean   horisoutal    deviation 

from  center  of  impact 2. 25 

Mean  deviation  from  center 
of  impact 2.945 


rhnrgen.] 


Service  charge.    Fired  to  obtain  pressure. 

1  ounce  rifle  powder  added  to  charge. 
4  onnteH  ri  He  powder  add<?4l  to  charge.  Blow 
back  through  primer.  Shell  wwlged  back 
tightly  a;;ninst  broechbluck.  could  not  be 
move<l  by  ineanH of  hnndlefl ;  handlcH  becan 
toHiend. '  Sledge  hammer  and  wmnlen  nrift 
UHcd  to  8tart  block,  presfliire  being  kept 
ou  the  handlcM.  Mechanism  completely 
tilled  with  powder  renidue.  Mechanism 
taken  apart  and  found  to  bo  in  good  con- 
dition, nothing  broken  or  iivJurcd  m  any 
manner. 
Residue  wiped  from  parts,  assembled,  and 
firing  resumed  at  3,000-yard  target. 
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June  7  . 
June  7  . 
June  7  . 
June  7  . 


Date. 


No. 
of 
ttrc. 


Kind  of 
projectile. 


Instru-  I 

I   mental  Defl^^     :   Preiwure. 

from  mux  !>«'»*»•    ■       bore,      i 
i      sle.  ! 


273  . 

274  I. 

275  '. 

276  ' 


t  Excessive 

4,  37,218 
35,431 
38,200 
33.554 


June  9. 


June ft. 


June  9. 


277 


278 


[Test  with  defi?c 
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xciOX'    \ji:      u~x:x'j.v.    ja.K7  xK^txi^xoa     \j'cx'«. 


79e  pounds),  at  Sandy  Hook  Proving  Groundy  May  25  to  June  28,  1894— d 
nM:y  at 3,000  yards.} 


Wind. 

8trcngt)i  aud 

direction. 


B  3 


11 


-3 


charges.] 


I  Special  remarks  about  each  fire,  such  as  cflfect 
on  piece,  action  of  breech  raechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
tlight,  scattering  of  fragments,  etc 


General  n 


Struck  46  yards  in  front  and  17  yards  to  the 
left. 

TARGET. 


From  center  of 
target. 


Vertical. 


3 
3.5 


16 


0.5 


Horizon* 
tal. 


2 
12.5 


4 
14.5 


From  center  of  impact. 


Vertical. 


2.5; 

2 


10.75 


2.75 
5.75 


2. 
5.75 


Horizon  taL 


•4  *» 


8. 3125 


2.1875 


2.25 
1.75; 
7.25 


10. 3125 


2. 1875 
6.68751 
6. 18751 
1. 1875 


0. 1875 


Round  263  first  tc 
Round  265  miss  :i 
Round 270 miss;  : 
good  line. 

Center  of  impact 

Above 

Right 

Mean   vertical 

Arora  center  of  i 

Mean  horizontal  > 

from  center  of  i 

Mean  deviation  1 

ter  of  impact... 


Wind  right  and' 
rear,  80^,  4 
miles  an  hour; 
barometer, 
29.85:  ther- 
mometer, 58<^ ; 
humidity,  89., 


1  ounce  of  rifle  powder  added  to  charge. 

Case  dished  near  choke. 
]   ounce  of  rifle  i>owder  added  to  charge. 

Case  dished  same  as  before. 
1  ounce  of  rifle  powder  added  to  charge. 

Dish  2  inches  long  near  choke. 
Service  charge.    Case  dished  near  choke. 


live  cartridges] 


The  cartridge  case  Was  prexiared  by  flling 
obliquely  through  the  edge  of  the  rim,  so 
as  to  Just  show  an  opening  to  the  interior 
at  the  Junction  of  the  hoauand  wall.  The 
slots  are  at  the  extremities  of  two  diame- 
ters at  risht  angles  with  each  other. 
Cartridge  placed  in  gun  so  that  the  solid 
part  of  tho  rim  came  opposite  the  ex- 
tractor. There  was  quite  an  escape  of 
gas,  as  a  matter  of  course,  covering  nearly 
all  the  parts  of  mechanism  with  residue. 
Breechblock  opened  by  1  man  after  sev- 
eral trials.  CaHe  extracted  easily.  Block 
worked  then  without  much  diflirulty. 
The  cartridge  was  prepared  by  sawing  slots 
through  the  head  so  as  to*.{ust  show  an 
opening  to  the  interior.  The  slots  were 
at  right  angles  with  each  other  and  each 

]     was  halfway  between  the  nrimer  aud  the 
rim.    Breecbblock  opened  by  1  man  after 

I     several  trials,  but  with  considerably  more 

I     ditflculty  than  previous  round. 

Service  cartridge.    Breechblock  worked  eas- 
ily.   Time  not  noted. 


I>ate. 

No 
ot 

fire. 

Kind  of 
projectile. 

Klef«atiou. 

xiiMiru- 
mental 

velocity, 
125  fwt 

from  muz 
zle. 

Deflec- 
tion 
points. 

per  Rqnare 

inch  of 

boiv. 

J  line  9 

O         ' 

Fe^t. 

PaundM. 

[Dust  t4»t 


« 

i 

J  QUO  9            ....                     . 

(      280 
{       to 
I     284 

I    .. 

s 
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792  pounds) f  at  Sandy  Hook  Proving  Ground,  May  25  to  June  28,  1894 — Continued, 
test.] 


goD  cocked.] 


Wind. 

strength   and 

direction. 

Special  remarks  about  each  firo,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
Hight,  scattering  of  ftvgments,  etc. 

General  remarks. 

The  gun  was  taken  to  the  black- 
smith shot*  to  be  dusted  without 
any  part  being  cleaned  iu  any 
degree.    Care  waa  exercised  to 
avoid  removing  residue  from  the 
breech  mechanism  in  handling 
the  gun. 

The  breechblock  oould  not  be  moved  at  all 
by  means  of  the  handles.  xVu  effort  was 
then  made  to  open  it  by  using  a  carpen- 
ter's mallet  on  the  underside  and  put- 
ting a  strain  on  the  handles  at  the  same 
time.  This  failed  and  a  sledge  hammer 
was  tried  in  the  same  manner,  using  a 
piece  of  hard  wood  on  the  block.  All 
ellbrts  to  move  the  block  more  than  about 
one-sixteenth  of  an  inch  failed  until  every- 
thina[  was  dehij^eil  with  oil.  Alter  this 
waa  done  it  required  from  lu  to  15  minutcH 
to  open  it.  The  sledge  wa.n  used  as  afmve 
described,  first  to  start  the  block  and  then 
to  close  it.  Continuing  thus,  a  little  wa-s 
gained  each  time,  oil  oeing  used  Ireoly. 
The  dust  was  gradually  worke<l  out  of  the 
mechanism,  dropping  on  the  platform  iii 
the  form  of  mud.  After  getting  the  block 
well  started  it  was  worked  back  and  forth 
by  hand,  still  adding  oil.  In  this  niauner 
it  was  finally  fully  opened.  The  bore  was 
then  sponged  out  to  remove  the  one-half 
pint,  more  or  less,  of  sand  which  it  con- 
tained, and  5  rounds  were  fired.  Time  to 
open  block  and  fire  the  5  i-ounds,  38  luiu- 

,     ntes  39j^  seconds. 


1 


The  gun  was  subjected  to  a  blast 
of  dust  for  8  minutes,  2  men 
working  on  the  bellows  as  uni- 
formly as  practicable.  The  at- 
tached blue  ])riiits  show  the 
method  adopted  for  dusting  Uie 
mechanism.  A  is  a  lead  pipe 
leading  from  the  pine  box  C  to 
the  hand  bellows  in  the  black- 
smith shop.  One  bluo  print 
shows  the  apparatus  at  work, 
tlie  other  shows  it  at  rest.  The 
dust  used  was  burnt  sand  from 
thoproof  butts.  The  pas-sageof 
])rojectile8  through  this  sand 
converts  it  into  dumething  simi- 
lar to  clay  in  appearance,  out  it 
retains  considerable  grit.  This 
was  dried  over  the  boiler.  It 
pulverizes  readily  when  dry,  and 
answere«l  well  for  this  purpose. 
After  being  dusted,  the  gnu  was 
n;inounted  and  the  time  to  open 
the  breech bhuk  and  fire  the  5 
rounds  was  noted. 
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Date. 

No. 
of 
fire. 

Kind  of* 
projectile. 

Rlevation. 

Instru- 
mental 
velocity, 
125  feet 
from  muz- 
Ele. 

Deflec- 
tion 
pointii. 

IT. 
per 

1 

jnneQ 

28S 
286 

287 

288 
290 
290 
291 
292 
293 

Bynght, 

yards. 

1.760 

Ftet. 

Right. 
2 

3    .... 

Jane9 

• 

1,800 

34  .... 

June 9              ........  ............. 

June  9 

, 

June  9 

1 ..J 

Jnne9 

June  9 

294 
295 
296 

297 



<               •     1 

1 

June  9 

Jiuie9 

1 
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accuracy  at  1  mile.] 


Wind. 

strength  ond 

direction. 

Special  remarkii  abont  each  fire,  snch  as  effect 
on  piece,  action  of  breech  niechaniem,  con- 
sumption of  ]M>wder,  Aound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 

Greneral  remarkn. 

Wind  right  and  rear.  30©.  11  milea  an  hour;  barometer,  30.12;  ther- 
mometer, 750;  humidity,  68. 

Struck  70  yards  in  rear  and  10  feet  to  left  of 
Urget. 
1  Struck  60  yards  in  fhmt  and  «  feet  left  of 
1      the  line,  and  riooohetted  through  9  feet, 
below  and  4  feet  lef^  of  center. 
Struck  target  10  feet  above,  4|  feet  left  of 
center. 

TARGET. 

Aimed  at  the  upper  left  comer. 

From  center  of 
target. 

From  center  of  impact. 

Vertical. 

Horizon- 
tal. 

Vertical. 

HorisonUl. 

i 
< 

9 

5.5 

9 

9 

1.5 

"i" 

11.5 
5 

1 

i 

< 

1 

i 
1 

d 

s 

Center  of  impact—                 Feet. 

Above 6.1 

Right 2.315 

Mean     vertical     deviation 

ftrom  center  of  impact 3. 12 

Mean  horizonul   deviation 

from  center  of  inipact 2.062 

Mean   deviation    from  cen- 

7.5 
AS 

2.9 

'6.6 

5.185 

4.  lAK 

o.sis 

0.482 
2.815 
1.315 
1.815 
1.815 
1.315 

:::::2' 

,.... 

2.9 
2.9 

.....::- 

terofimpact 3.751 

"6i 

1.833 

4.6 
6.8 
1.1 

Time  to  fire  the  10  rounds,  1  min- 
ute  33|  seconds. 

::;::!o:5 

r 

5.4 

1.1 



Miss;    struck  50  yards  in  flront  and  rico- 
chetted  over. 

OBD  94 30 
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APPENDIX   336. 


Record  of  firing  with  Hotchkiss  6-pottnder  rapid-fire  gun  {oaliher  £.S44  ud^,  t^ 

[For  accuracy  irith  rapidity  at  two  W-tui  jufy^ 


Date. 

No. 
of 

fire. 

Kind  of 
projeoUle. 

Elevation. 

1 

1 

Instra- 
mental 

velocity, 
125  feet 

(h»m  muz- 
ale. 

Deflec- 

tion 
pointA. 

1  Prw-. 
'    iaeb.- 

Juuell 

208 

290 
301 
302 

■     c  '       1     feet. 

June  11 



• 

1 

.1  lino  11  

.... 



303 
305 
300 
807 
300 
311 



i 

J  nne  11 

::::::::::::::i:::::::::: 

tT Tine  11      .....  .................... 

•         1 

•Tunc  11 

313 
315 

800 
304 
808 
310 
312 
314 
316 
318 

317 

June  11 • 

Jnnell                       

J  unit  11       .  .. 

; 

June  11 

fTiineli 

Juuell.  .v.... 

June  11 

1 

Juue  11  ............................ 

June  11                   .                .... 
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Date. 

No. 
of 
fire. 

C     319 
\    and 
i     320 

821 
322 

323 

Kind  of 
projectile. 

1 

Elevatioo. 

Instm 
menUl 

velocity, 
125  feet 

fhinininz- 

D«flec.    .  Prepare. 

June  12 

I '    °  ' 

f»t. 



Powdi. 

jTuel2 

J 

June 12 

Jane  12 

\                    j 

[For  rapidity  with  a 


JanelS 

324 
325 

320 

327 
328 

329 
330 
331 
332 

By  tight, 
yards. 
1,000 
1.010 

1,010 

1.010 
1,010 

i.fl.^ 

!          ' 

June  13 



0                    -  -- 

Jane  13 

Right. 

Jane  13 

3 

June  18 

4 

Jane  13 

June  13 

June  18 

1 

June  13 

1 

June  13 

333 
334 
335 
336 
837 

1 

..........|. ......... 

June  13 

1.   _   

June  13.  ••••••....•• 

1 



June  13 

:::"::::::::':::::::::: 

June  13 

June  13 

338 
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Wind. 

streofTth  and 

direction. 

Special  remarlcs  about  each  fire,  such  as  eflbot 
on  piece,  action  of  breech  niechanism.  con- 
namption  of  powder,  sonnd  of  projectile  in 
flight,  scattering  of  fti&gments,  etc. 

General  remarks. 

The  first  and  second  blowback  cartridm 
were  fired  and  the  block  worked  well.  In 
the  third  blowback  the  primer  exploded, 
but  failed  to  explode  the  charge. 

Service  charge 

The  blowbacks  were  secured  by 
unloading  the  requisite  number 
of  rounds,  decapping  the  shells, 
and  thinning  the  metal  of  the 
primers.  The  shells  were  then  re- 
capped and  the  charges  replaced. 

Ajiother  blowback  was  then  prepared  and  , 
fired  at  first  attempt,  followea  by  a  service 
round,  both  without  difficulty. 

Time  to  fire  2  blowbacks,  failure  of  third, 
and  1  service  round,  1  minute  21|  seconds. 
To  fire  1  blowback  and  1  service  round,  12 
seconds.   To  fire  3  blowbacks  and  2  service 

i 

racy  at  1,000  yards.] 


S 
^ 


li 

Is 

f 


Miss ;  low,  2H  feet  left 

Struck  target  3  feet  9  inches  below,  25|  feet 
left  of  center. 

Struck  target  3  feet  betow  and  184  ^^^  ^^^  ^^ 

center. 

Struck  target  12  feet  left  of  center 

Struck  target  6|  feet  below  and  7  feet  left  of 

center. 

TARGET. 


BVom  center  of 
target. 


Vertical. 


From  center  of  impact. 


Horizontal. 


Aimed  at  the  upper  left  comer. 
The  sight  had  to  be  adjusted  after 
each  shot. 


2 

2      , 

1.25 



1 

0.5 

4 

....  :  5 



0.5 



'A 

,  2 

I  4       I  0.222; I  1.139, 

4.25!  0.9721 1  0. 


1.2221 ' 0.861 

2.7221 i 0.861 

1.778' 0.861 

2.778 1  0.861 


2.722 


i  3.628 


0.139. 


1.861 


Miss. 


Center  of  impact—  Feet. 

Below 2.22 

Left 6.14 

Mean  vertical  deviation  f^om 

center  of  impact 1. 796 

Mean    horizontal   deviation 

from  center  of  impact 1. 179 

Mean  deviation  fh>m  center 
of  impact 2.149 

Time  to  fire  the  10  rounds,  2  min- 
utes 36(  seconds. 
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APPENDIX    33  &. 


Meoord  of  firing  with  HoichkisB  O-pounder  rajAd-fire  gun  (caliber  2.344  intkea,  veifki 

{ For  rapidity  with  accaracy  at  5<»  and  1  »"  t^ 


Date. 


June  15 . 
June  15 . 


June  15 
June  15 
Juno  15 
June  15 
Juno  15 
Juue  15 


Xo. 

of 
fire. 


Kind  of 
projectile. 


.rune  15!!!!!..!!*!!.! ,        353  I 


In«tni- 
\  mental 

from  muK- 
;      zle. 


.  By  tight,  \ 
rards. 


yan 


1,000  ; 
600 


Feet. 


Defec- 
tion 
pointt. 


Rijkt. 


/*««s4« 


Jnne  15 

-56 

357 
359 

June  15 



i 

i 

June  15 

June  15 

342 

! 

i 

1 

I 

1 

June  15 

344 
346 

1 

June  15 

1 

Jnne  15 

348 
350 
352 
354 
356 
358 

360 

t 

June  15 

June  15 

1 

Juue  15 

:::::::::::;:: :::;:::::: ::::::::. :i:::::::::::::::;;.:::: 

Juno  15 

'                        !                             » 

Juue  15 

' ' 1 

June  15 

* 

1 
1 
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Wind, 

strength  and 

direction. 


Special  remarlcaabontoach  fire,  snch  as  etfect 
on  piece,  action  of  breech  mechanism,  con- 
aiunption  of  powder,  nonnd  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


General  remarks. 


9 

a 


s 

§ 


rs 
u 


Fired  at  1.000-yard  target.    Struck  target  4  , 
feet  below,  1 U  feet  left  of  ceu  ter.  ' 

Fired  at  500-yard  target .    Struck  target  6  feet 
below  center. 

TARGET  1,000  YARDS. 


From  center  of 
target. 


Vertical. 


i 

5 
2.867 

1 


1.5 

0.5 

1 

3.5 

3.5 


Horizon- 
tal. 


From  center  of  impact. 


Vertical. 


3.5 

6.25 

8 

2.833 

7 

7 

6 


6.187 
2.83t 
1.167 


I 


1.333 
0.333 
0.ai3 
8.333 
3.333 


Horixontal. 


I  Aimed  at  the  upper  left  comer 

(1,000  yards). 
\  Aimed  at  bull's-eye  (500 yards). 

Sight  adjusted  for  each  shot  at 
I     each  target. 


2.677 

0.073 

1.823 

3.344 

1 

0.823! 



0.823 

0.177 



2.066 

Miss  . 
Miss. 


TARGET  600  YARDS. 


Center  of  impact—  Feet. 

Below 0.167 

Left 6.177 

Mean  vertical  deviation  from 

center  of  impact 2. 292 

Mean   horizontal   deviation 

from  center  of  impact 1. 650 

Mean  deviation  from  center 
of  impact 2k  766 


Miss. 


Center  of  impact —  Feet. 

Below 2.606 

Left 1.139 

Mean  vertical  deviation  from 

center  of  impact 0. 859 

Mean    horizontal  deviation 

from  center  of  impact 0. 957 

Mean  deviation  from  center 
of  impact 1.286 


Time  to  fire  the  20  rounds,  5  minntea 
22}  seconds. 

The  detachable  point  of  firing  pin 
was  found  broken.  It  was  not 
unserviceable.  A  new  point  was 
substituted.  The  face  plate  was 
found  slightly  upset,  and  cracked 
a  little  around  tlie  hole  for  the 
firing  pin.  "  The  upset "  was  on 
the  rear  face,  the  metal  having 
been  forced  back  into  the  slot 
in  which  the  firing  pin  plays. 
Dressed  down  by  a  machinist. 
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Date. 

No. 

of 

Are. 

Kind  of 
projectile. 

Elevatioo. 

Instrn- 
mental 

velocity, 
125  feet 

ironiniac* 
Kle. 

Deflec- 
tion 
poinU. 

Prennre. 
bore. 

June  21 

C     861 
<      to 
i     866 

] 

o  » 

FMt. 

P<mii^. 

\ 

J 

[Rust  test,  gun 

Jane  '*C 

• 

I     366 
]      to 
(     870 

( 

Jane  28 

1* 
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Wind, 

strengtli  and 

direction. 


Specio]  remarlcs  abont  oaoh  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
Munipr.on  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


In  each  of  these  5  rounds  the  block  had  to 
be  opened  by  using  a  mallet  on  the  handle, 
and  had  to  be  closed  by  1  roan  working  on 
the  handle  and  another  using  a  mallet  on 
the  bottom  of  the  block.  No  oil  or  water 
nsed.  Time  to  open  block  and  fire  5 
rounds,  22  minntes  47  seconds.  In  sledg- 
ing  the  block  open  one  blow  of  the  sledKe 
accidentally  missed  the  wooden  drift  and 
struck  the  rear  under  edge  of  the  breech- 
block, slightly  burring  the  metal.  Burr 
removed. 


General  remarks. 


Owing  to  the  lack  of  nniformity  in 
the  conditions  of  the  different 
breech  mechanisms  when  sub- 
jected to  the  first  duHt  test,  it  was 
considered  advisable  to  repeat 
this  test 

In  the  second  dust  test  all  the 
parts  of  the  diflei-ent  mechanisms 
were  thoroughly  washed  with 
hot  water  and  soai>;  they  were 
then  carefully  driea  and  lightly 
oiled. 

When  subjected  to  the  blast  of 
dust  the  gun  was  not  cocked. 
The  arrangement  for  dusting  and 
the  material  used  were  the  same 
as  in  the  flrst  dust  test. 

The  gun  was  suljected  to  a  blast 
of  dust  for  8  minutes.  The  block 
could  not  be  opened  by  hand.  A 
mallet  was  nsed  on  the  handh« 
and  failed.  A  sledge  and  blo<>k 
of  wood  were  then  used  on  ttie 
block,  and  in  this  manner  it  was 
opened.  It  was  then  opened  and 
closed  a  number  of  times  by 
hand,  with  the  assistance  of  a 
mallet,  and  the  dust  worked  out 
of  the  mechanism  intheendeavor 
to  manipulate  it  by  hand  alone. 
The  dust  was  removed  from 
around  the  extractor.  The  bore 
was  wiped  oat  with  dry  waste. 


not  cocked.] 


The  breech  mechanism  was  dis- 
mantled and  all  the  parts  thor- 
oughly cleaned  by  washing  with 
hot  water  and  soup.  The  gun 
was  imniersed  in  a  solution  of  15 
percent  sal  ammoniac  and  85  per 
cept  of  water,  by  weight.  It  was 
suspended  with  the  axis  vertical 
and  was  lowered  infb  the  solution 
Just  enough  to  cover  the  breech 
mechanism.  Before  immersing, 
a  soft  wood  plug,  wrapped  with 
a  niece  of  cartridge-bag  mate- 
rial, the  latter  smcwred  with  cos- 
moline,  was  driven  tightly  into 
the  rear  end  of  the  barrel  to  pre- 
vent unnecessar>'  rusting  of  the 
chamber. 
The  main  lM>lt  cut  in  its  bearing  in 
openinff  duriuff  the  second  diist 
test.  The  bolt  and  its  bearing 
were  dressed  before  the  gun  was 
immersed. 
Gun  was  immersed  at  4:12  p.  m. 
Gun  taken  out  at  4:  37p.ro.  Gun 
.  in  solution  25  minntes. 
/  Firing  conducted  in  the  presence ot 
I      the   Ordnance  Board.    Present: 
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Appendix  83  B,  1894. 
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Common  Smell 


AMMUNITION 


Steel  Sal 


ri«.i.  rio.2. 

Bkx  PincMUOH  Fuze 


Fio.4. 


OmLLCARTROK 


Fio.7. 

Complete  Omnosi 


94 


Fic.a 


Case  Shot 


^A 


1, 


10 

Fio.3. 
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Fie.  6. 
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Appendix   33   C 


TEST  OF  e-POUNDER  MAXIM-NOBDENFELT  BAPID-FIJR 

(8  piates.) 

The  Ordnance  Boabd,  TJ.  S.  A., 
New  York  Arsenal,  Governors  Islanj 

New  York  Haj 
New  JbrJe  Cityj  Octobe 
Sir:  The  following  report  of  a  6-pounder  Mazim-!Nord< 
fire  gun  is  respectfully  submitted : 

Description. 

The,  afCGompan3ring  plates  1  to  4,  inclusive,  illustrate  sui 
manner  in  which  the  gun  is  constructed.  The  material  use 
tions  of  the  gun  is  oil-tempered  steel. 

The  mechanism  consists  of  the  following  parts,  15  in  nui 


(Plate  I.) 


a.  Action  lever. 
h.  Action  cam. 

c.  Breechblock. 

d.  Wedge. 

e.  Extractor. 

/.  Tappet  lever. 
g.  Trigger  lever. 
h.  Mainspring. 


1c.  Firing  pin. 
l.  Action  pin. 

Extractor  axis. 

Spring  pin. 

Spring  for  n. 

Locking  pin  for : 

Handle  for  n. 
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(Plate  II.) 


Fig.  I.  Eepresents  a  vertical  section  of  the  gun. 

Pig.  II.  A  plan  of  the  gun  and  development  of  the  riflii 

(Plate  III.) 

Fig.  III.  A  vertical  section  of  the  breech  when  closed. 
Fig.  IV.  A  verti'cal  section  of  the  breech  when  open. 
Fig.  V.  A  horizontal  section  of  the  breech  when  closed. 

(Plate  IV.) 

Fig.  VI.  An  elevation  of  the  breech  when  closed,  showing 
Fig.  VII.  An  elevation  of  the  breech  when  open. 
Fig.  VIII.  A  plan  of  the  breech  when  closed. 
a.  Action  lever  has  a  vertical  one- third  circle  motion  from 
It  is  one  piece  with  the  main  axis.    . 


uy  tut!  auiiuu  itsvci, 

c.  iBreecbblock  carries  the  firing  pin,  mainspring,  tappet  lever,  and 
trigger  lever.  The  tiring  pin  has  beveled  projections  or  cocking  lugs 
on  its  base  for  the  wedge  to  act  on,  and  in  the  uuderpart  there  is  a  g^ve 
in  which  the  trigger  lever  catches  and  retains  it  The  mainspring  is 
flat,  of  great  power  and  strength.  The  trigger  lever  pivots  on  its  pins, 
and  its  motion  is  regulated  by  a  safety  lug  moving  round  a  correspond 
ing  lug  on  the  wedge.  The  tappet  lever,  actuated  by  the  wedge,  strikes 
the  trigger  lever,  so  catches  and  retains  the  flying  pin. 

d.  The  wedge  has  a  vertical  motion  in  the  breech.  On  its  lower  end 
is  the  action  pin,  which  tits  in  the  slot  of  the  action  cam. 

e.  The  extractor  axis' is  one  with  the  "drill  stop."  The  extractor 
works  on  both  sides  of  the  cartridge  case,  and  has  two  projections  which 
abut  on  the  lower  part  of  the  breechblock. 

ACTION   OF   THE   MECHANISM. 

The  action  of  the  mechanism,  is  as  follows,  supiwsingthe  gun  to  have 
just  been  fired,  and  therefore  the  action  lever  in  its  most  forward  posi- 
tion: 

LEVER  MOVED  BACK. 

First.  The  action  lever  carries  the-action-cam  slot  over  the  actioii  pin 
in  the  part  which  is  concentric  to  its  own  motion,  and  therefore  no 
movement  of  the  mechanism  takes  place. 

Second.  The  part  of  the  action-cam  slot,  which  is  not  concentric  to  its 
own  motion,  now  engages  the  action  pin,  forcing  the  wedge  down,  which, 
acting  on  the  cocking  lugs  of  firing  pin,  forces  it  back  and  extends  the 
main  or  firing  spring..  When  the  firing-pin  lug  is  clear  of  the  trigger 
lever,  the  wedge  bearings  act  on  the  tappet  lever  and  force  up  the  trig 
ger  lever,  which  catches  and  retains  the  firiugpin. 

Third.  The  action  pin,  having  reached  the  end  of  the  action-cam  slot 
the  action  lever  still  moving  back  causes  the  breechblock  to  rotate  and 
fall  back  to  the  rear.  In  the  beginning*  of  this  movement  the  projec 
tions  on  the  extractor  have  been  slowly  forced  forward  by  the  turning 
of  the  breechblock,  and  the  empty  cartridge  case  is  thus  slowly  started, 
and  at  the  latter  part  of  this  movement  the  projections  on  the  extractor 
get  a  much  quicker  motion  forward,  and  the  extractor  thus  throws  the 
empty  cartridge  case  rapidly  to  the  rear.  The  action  lever  is  now  at 
its  furthest  position  to  the  rear. 

LEVER  MOVED  FORWARD. 

First.  The  breechblock  is  brought  up  and  carried  forward,  pushing 

a  fresh  cartridge  into  the  barrel. 
Second.  The  cartridge  being  quite  home,  the  actiou-cam  slot  engages 

the  action  pin  in  the  part  of  the  slot  which  is  not  concentric,  and  forces 

the  wedge  up  into  position;  the  action  pin  then  passes  into  theconcen 

trie  portion  of  the  action-cam  slot. 
Third.  The  forward  motion  of  the  lever  continuing,  the  end  of  the 

trigger  lever  comes  in  contact  with  the  trigger. 
The  ''drill  stop''  is  placed  on  the  right  side  of  the  breech  and  keeps 

the  action  lever  in  its  place.    Firing  the  gun  is  effected  by  pulling  the 

trigger,  which  is  protected  by  a  guard. 
The  gun  can  not  be  fired  before  the  breech  is  secured  by  the  wedge- 
First.  As  the  inclined  surface  mside  the  wedge  is  formed  in  such  a 
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bearing  surface.  If  the  trigger  is  pulled  before  the  bre€ 
the  cocking  lugs  on  the  tiring  pin  strike  on  the  inclined  e 
wedge,  and  the  point  can  not  strike  the  cap  of  the  cartrid 
Second.  The  safety  lug  on  the  trigger  lever  is  behind  th 
ing  lug  on  the  wedge  until  the  wedge  is  fully  home,  and  t 
trigger  lever  consequently  can  not  be  forced  to  release 
before  the  breech  is  secured. 

MOUNTING  AND  DISMOUNTING  THE  MECHANISM. 

i 

Dismounting, 

First.  Place  the  drill  stop  in  the  position  marked  for  U 
mechanism. 

Second.  Move  the  lever  to  the  rear  as  far  as  possible. 

Third.  Withdrav  the  lever  completely,  a  man  holdir 
beneath  the  mechanism  in  order  to  receive  it. 

Fourth.  Place  the  mechanism  on  a  support,  with  its  le 
ward,  unscrew  the  action  pin,  and  remove  the  action  cam 

Fifth.  Turn  the  mechanism  with  the  wedge  downward, 
breechblock  out  backward. 

Sixth.  Ease  the  mainspring  by  pulling  the  trigger  leve 
becomes  free;  turn  the  tappet  trigger,  so  that  it  is  out  < 
the  mainspring,  which  remove  by  gently  tapping  its  lowe 
the  left  with  the  hammer  like  handle  of  the  action  pin. 

Seventh.  Remove  the  firing  pin  and  tappet  lever. 

Mounting. 

The  mounting  or  putting  together  the  mechanism  is  pei 
reverse  order  to  that  of  dismounting. 

First.  Insert  the  firing  pin  and  trigger  lever. 

Second.  Place  the  tappet  lever  in  the  same  position 
mainspring  was  taken  out. 

Third.  Insert  the  mainspring  from  behind  with  hal 
underneath  its  holder  on  the  breechblock,  and  drive  it  fc 
action  pin  as  far  as  it  has  to  go,  and  then  to  the  right  till 

Fourth.  Place  the  wedge  on  end,  with  the  slot  up;  si 
into  the  wedge,  forcing  it  hard  down  with  both  hands,  th 
the  mainspring  till  the  firing  pin  is  caught  and  retained  I 
lever. 

Fifth.  Turn  the  mechanism,  with  Its  left  side  downwa 
action  cam,  and  screw  in  the  action  pin,  and  let  the  end 
stop  underneath  the  lug  on  the  right-hand  side  of  the 
which  will  thereby  prevent  it  from  sliding  down. 

Sixth.  Lift  the  mechanism  and  place  it  in  the  breech  ii 
that  it  is  in  when  the  breech  of  the  gun  is  fully  open. 

Seventh.  Insert  completely  the  action  lever  in  a  positio 
ing  to  that  of  the  mechanism,  viz,  in  its. extreme  rear  pos 

Eighth.  Turn  the  handle  of  the  action  pin  so  as  to  allc 
to  slide. 

Ninth.  Lock  the  mechanism  by  moving  the  lever  into  it 
ward  position. 

Tenth.  Lock  the  lever  by  placincr  the  ^'  drill  stop  "  in  t 
position. 

Note. — The  "  drill  stop  "  placed  in  the  position  markec 
be  taken  out;  the  extractor  is  then  free  to  be  removed. 
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CARE  RBQUIRED  IN  ORDER  TO  PRESERVE  THE  GUXS  IX  EFFICIENT  WORKCPG  OByCB. 

The  guns  must  be  kept  clean,  free  from  rnst  and  ande£aced. 

Brick  dust  or  substances  of  like  nature  must  never  be  used  on  aay 
part  of  the  gun. 

The  parts  of  the  mechanism  must  not  be  scraped  or  roughened  in 
any  way,  but  must  be  kept  lightly  oiled  as  a  protet;tion  trom  rust. 

After  firing  every  part  of  the  gun  must  be  thoroughly  cleaned^  tke 
mechanism  dismounted,  washed  with  fresh  water  and  soap,  well  drlad, 
and  then  lightly  oiled. 

When  all  parts  of  the  gun  are  cleaned,  dried,  and  oiled,  the  mechan- 
ism may  be  mounted,  and  the  gun  should  be  protected  from  the 
weather. 

SIGHTS. 

(Plate  V.) 

The  rear  or  tangent  sight  is  of  steel,  marked  in  yards,  and  fitted  with 
a  deflection  leaf  graduated  in  degrees;  it  slips  into  a  gun-metal  soekn 
on  the  left  of  the  gun,  placed  at  an  angle  with  the  plane  of  the  axJN 
which  corrects  the  sight  for  permanent  drift.  The  sight  is  raised  as*! 
lowered  by  means  of  a  milled  screw  in  the  socket  which  goes  int«>  a 
ratchet  on  the  sight,  and  is  provided  with  an  automatic  brake^  whici 
prevents  the  elevation  being  altered  by  the  shock  caused  by  firing. 

The  foresight  is  of  steel,  and  is  screwed  into  its  place  on  the  gnu. 
It  differs  from  the  one  shown  on  PI.  iv  in  that  the  top  is  a  full  cocr 
instead  of  as  shown. 

AMMUNITION. 
(PI.  VI.) 

(Nomenclature.) 

The  powder  used  for  these  guns  is  the  Nordenfelt  hexagon.  It  is  a 
small  pellet  powder  of  six  sides,  with  indented  ends,  and  of  cousidera- 
ble  density,  viz,  1.82.  The  service  charge,  with  all  descriptions  of  pro^ 
jectiles  except  case  shot,  is  1  pound  15  ounces. 

The  cartridge  case  is  of  brass,  solid  drawn,  the  base  and  body  beio^ 
of  one  piece.    In  shape  it  is  slightly  conical,  to  insure  easy  extraedoE. 

The  i)owder  is  shaken  down  into  the  cartridge  case  so  as  always  to 
occupy  the  same  space;  this  insures  great  uniformity  in  velocity. 

The  service  shell  is  made  of  steel;  it  is  furnished  with  a  copper  driv 
ing  band  of  the  usual  type,  and  has  a  shallow  groove  or  cannelure 
near  the  base  into  which  the  cartvidge  case  is  indented  at  three  points. 
The  base  piece  is  of  mild  steel,  and  is  screwed  intx)  the  shell;  it  is 
optional  with  the  manufacturers  whether  a  base  piece  is  employed  or 
the  base  formed  in  one  with  the  body.  The  base  is  bored  and  screwed 
to  receive  the  fuse.  The  head  is  pointed  and  is  struck  with  a  radios  of 
6.555  inches.  The  interior  of  the  shell  is  varnished;  the  exterior  is 
painted  black  with  a  white  baud  around  the  head. 

The  Hotchkiss  fuse. 

The  body  of  the  Hotchkiss  fuse  is  of  gun  metal  threaded  to  screv 
into  the  base  of  the  shell,  and  is  fitted  with  a  percussion  pellet,  gnu 
metal  screwed  cap,  screwed  plug,  and  a  copj)er  detonating  cap.  The 
percussion  pellet  consists  of  a  brass  casing  tilled  with  lead  in  which  a 
hard  drawn  brass  wire  needle  (roughened)  is  embedded;  The  cap  is 
tilled  with  detonating  composition  and  covered  with  a  thin  brass  disk. 

The  shock  of  discharge  sets  the  pellet  back  along  the  needle,  leaving 
the  whole  free  to  fly  forward  against  the  cap  on  graze  or  impact. 


Digitized  by 


Google 


The  G^pounder  cartridge  case  contaiDS  1  pound  15  ou 
IK>wder,  and  the  shell  is  iilled  with  4  ounces  of  quick  fine 

Dimensions  of  ammunition  for  a  S-pounder. 
Tbe  case: 

Diameter  over  base 

Diameter  at  neck 

Total  length  -v 

ThesheU: 

Diameter  over  body * 

Diameter  at  swell 

Diameter  at  driving  band 

Length 

Weight,  empty 

The  shell  is  inserted  in  the  neck  of  the  cartridge  case  i 
by  three  indents.  A  felt  wad  is  placed  in  the  case  betw 
of  the  fuse  and  th1&  powder. 

To  protect  the  cap  against  being  accidentally  struck,  a 
clip  is  placed  on  the  base  of  the  cartridge;  a  dome  is 
center  of  it  to  cover  the  cap. 

Range  lahle, 
[Charge,  1  pound  15  ounces;  weight  of  projectile,  6  pounds;  H.  V.,  1,870  fi 


Tards. 

Eleva- 
tion. 

Angle  of 
descent. 

Increase 

or 
decrease 
of  range 
due  to  5'. 

Tard». 

Time  of 
flight. 

Danger- 
ous zone 
for  a  6' 
object. 

Bemain- 

ing  veloc- 
ity. 

o     / 

o     » 

„ 

Tards. 

JFY.   Mec». 

100 

0    5 

0    6 

100 

.18 

1,804 

200 

0    10 

0    12 

100, 

.35 

1,741 
1,680 

300 

0    15 

0    18 

100 

.52 

400 

0    20 

0    24 

100 

.7 

1.6  07, 

600 

0    26 

0    31 

83 

.88 

222' 

1.561  ' 

600 

0    32 

0    38 

83 

1.07 

182 

1.504 

700 

0   :)g 

0    48 

71 

1.26 

143 

1,448 

800 

0    46 

0    58 

71 

1.46 

118 

1,  395  1 

9U0 

0    53 

1      9 

71 

1.66 

100 

1.345 

1,000 

1    0 

1    21 

71 

1.88 

87 

1,296 

1.100 

1    » 

1    33 

71 

2.1 

74 

1.251  1 

1,200 

1    15 

1    48 

62 

2.33 

64 

1,2U8  I 

1,300 

1    23 

2      6 

62 

2.57 

54 

1.169 

1,400 

1    31 

2    24 

62 

2.83 

47 

1,132 

1,500 

1    39 

2    42 

62 

3.1 

42 

1.097 

1,600 

1    48 

3    0 

55 

3.38 

88 

1,066 

1,700 

1    57 

3    18 

55 

8.67 

35 

1, 038 

1,800 

2    8 

3    37 

46 

8.97 

31 

1,014 

1,900 

2    19 

3    56 

46 

4.27 

29 

9»5 

2.000 

2    31 

4    17 

42 

4.57 

27 

979 

2,100 

2    43 

4    38 

42 

4.88 

24 

9o3 

2,200 

2    55 

5    0 

42 

6.19 

23 

9*7 

2,300 

3    8 

5    23 

38 

5.5 

21 

9bl 

2,400 

8    21 

5    46 

38 

5.82 

19 

9i6 

2,500 

3    34 

6    10 

38 

6.14 

18 

9ol 

2,600 

8    47 

6    37 

38 

6.46 

17 

ftrz 

2.700 

4    0 

6    4 

38 

6.78 

16 

8i3 

2,800 

4    14 

7    32 

36 

7.12 

15 

899 

2.900 

4    28 

8    0 

86 

7.46 

14 

846 

8,000 

4    43 

8    30 

33 

7.8 

13 

8^3 

8.100 

4    58 

9    2 

33 

8.15 

13 

820 

8,200 

5    13 

9    36 

33 

8.5 

11 

807 

3,300 

5    28 

10    11 

33 

8.85 

11 

795    :. 

8,400 

5    44 

10    47 

31 

9.2 

10 

783    . 

8,500 

6    0 

11    23 

31 

9.58 

10 

772  ,. 

3,600 

6    16 

12    0 

31 

9.98 

9 

761    . 

8,700 

6    33 

12    37 

29 

10.38 

8 

751 

8,800 

6    50 

13    15 

29 

10.8 

8 

741 

8,900 

7    8 

13    54 

27 

11.22 

8 

732 

4,000 

7    27 

14    36 

26 

11.64 

7 

724 

parts  01  tue  oreecu  mecnanism,  tneir  screngtD,  gimpiicity,  ana  cer 
tainty  of  action,  to  be  Doted ;  also  the  ease,  safety,  and  certainty  of  the 
breech  mechanism  as  a  whole.  Note  especially  the  action  of  the  firing 
pin  and  extractor,  and  the  maximum  outward  position  of  the  cartridge 
when  it  can  be  pushed  home  by  tlie  breechblock.  During  this  exami- 
nation 50  rounds  to  be  fired  at  will. 

VBLOCITY. 

Five  rounds  to  be  fired  for  velocity  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  mile,  and 
3,000  yards,  the  same  conditions  of  aiming  being  repeated  at  each 
round,  and  the  mean  deviations  determined. 

RAPIDITY. 

Determine  number  of  rounds  that  can  be  fired  in  5  seconds,  3  trials; 
also  number  of  rounds  that  can  be  fired  in  1  minute,  3  minutes,  and  5 
minutes,  respectively,  and  finally  the  time  required  to  fire  100  rounds, 
noting  carefully  during' the  firing,  and  especially  at  end  of  each  25 
rounds,  the  condition  of  the  gun  as  regards  heat,  and  ease  and  certainty 
of  action. 

Two  detachments  of  men  alternating  every  25  or  50  rqunds,  as  may 
be  thought  advisable. 

RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,000- yard  and 
1-miie  targets;  also  10  aimed  shots  at  targets  in  same  line  and  ranges 
of  500  and  1,000  yards  alternately;  also  10  aimed  shots  alternajtely  at 
targets  at  about  500  yards  range,  placed  about  75  feet  apart. 

DUST. 

The  mechanism  to  be  exposed  to  a  blast  of  fine  dust  in  such  manner 
as  to  insure  its  being  uniformly  and  equally  covered  with  the  dust,  aflto 
which  20  rounds  to  be  fired  as  rapidly  as  possible. 

EXCESSIVE  CHARGES. 

The  gun  to  be  fired  with  6  charges  giving  gradually  increasing  pres- 
sures up  to  45,000  pounds  per  square  inch  if  such  pressures  are  attain- 
able. 

DEFECTIVE    CARTRIDGES. 

The  gun  to  be  tested  with  defective  cartridges  in  the  same  manner  as 
is  usual  in  the  trial  of  small  arms. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  expended  in 
such  manner  as  may  be  deemed  best  by  the  board  as  a  result  of  the 
circumstances  developed;  the  last  5  rounds  to  be  fired  after  the  mech- 
anism of  the  gun  has  been  rusted  in  a  thorough  and  uniform  manner. 

The  test,  in  accordance  with  the  programme,  was  commenced  on  May  1 
last. 
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The  length  of  the  gnn  from  the  8eat  of  the  head  of  the  cartridge  case 
is  42.3  calibers.  The  gun  is  fired  by  a  trigger.  The  action  of  the  mech- 
anism in  manipulation  and  deliberate  firing  was  found  to  be  satisfac- 
tory, except  that  when  the  breechblock  is  closed  smartly  and  the  lever 
released,  the  instant  the  breechblock  strikes,  the  reaction  will  nearly 
always  reopen  it. 

The  device  for  clamping  the  gun  is  not  convenient.  The  shape  of  the 
^uide,  which  projects  from  the  rear  of  the  gun,  causes  the  point  of  the 
shell  in  loading  to  strike  the  lower  portion  of  the  chamber,  burriug  it 
considerably;  to  remedy  this  and  to  facilitate  loading  a  small  triangu- 
lar piece  was  cut  from  the  upper  corner  of  the  guide  by  the  company's 
representative  at  his  suggestion. 

The  cartridge  can  be  forced  home  by  the  breechblock  when  it  is  short 
of  its  seat  in  the  chamber  5  jV  inches. 

The  hydraulic  buffers  absorb  in  a  great  measure  the  energy  of  recoil 
of  the  gun,  which  they  limit  to  4  inches.  After  firing,  the  gun  returns 
to  the  firing  pjosition  without  shock  or  rebound. 

Starting  with  the  breechblock  closed,  the  breech  mechanism  was 
removed  and  dismantled  by  one  man  (the  representative  of  the  gun)  in 
25  seconds,  using  no  tools  whatever  save  parts  of  mechanism.  At  the 
first  trial  two  parts  were  overlooked;  upon  a;  second  trial  all  were 
removed  in  31  {  seconds.  They  were  replaced,  and  the  motion  of  firing 
executed  in  1  minute  and  9  seconds. 

In  action  the  parts  most  liable  to  ipjury  are  the  mainspring,  sear 
spring,  firing  pin,  and  extractor;  to  ascertain  the  time  required  to 
remove  these  parts  and  resume  firing,  one  shot  was  fired,  the  block 
removed,  the  four  parts  changed,  and  a  second  shot  fired  in  3  minutes 
and  33f  seconds. 

In  this  operation  of  dismantling  some  difficulty  was  experienced  in 
removing  the  action  pin.  This  pin  screws  into  the  block;  it  had  pre- 
viously been  readily  removed  and  replaced  by  hand.  On  this  occasion 
a  wrench  was  needed.  On  removal  it  was  found  to  be  slightly  bent,  and 
the  great  length  of  time  required  for  this  operation  as  compared  with 
the  time  required  for  dismantling  and  assembling  the  entire  mechanism 
is  accounted  for.  The  weight  of  the  breech  mechanism  complete  is  77  f^^ 
pounds. 

VELOCITY. 

The  maximum  velocity  attained  in  firing  5  rounds  was  1,880  foot- 
seconds;  the  minimum,  1,857  foot-seconds;  and  the  mean  1,871  foot- 
seconds. 

ACCITBACY. 

At  1,000  yards  range,  the  mean  vertical  deviation  from  the  center  of 
impact  of  10  shots  was  1.85  feet,  the  mean  horizontal  deviation  0.7  foot, 
and  the  mean  deviation  1.07  feet. 

One  sighting  shot  wa  s  used  and  there  were  no  missfires.  The  sight 
was  set  at  900  yards. 

At  I  mile  range  there  was  but  1  sighting  shot.  Of  the  10  shots  fired 
at  the  target  there  were  no  misses;  the  deviations  were  as  follows: 
Mean  vertical,  2.44  feet;  mean  horizontal,  1.65  feet;  mean  deviation,  2.94 
feet.    Sight  set  for  1,600  yards. 

At  3,000  yards  there  were  7  sighting  shots.    Of  the  10  fired  at  the 
target  with  sight  set  for  2,700  yards,  there  were  no  misses,  and  the 
following  deviations  in  feet:  Mean  vertical,  5;  mean  horizontal,  4.04; 
mean  deviation,  6.43. 
OED  94 31 
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the  second  trial,  3;  at  the  third  trial,  2. 

The  number  fired  in  1  minnte  wa«  20;  in  3  minntes,  65,  the  20  firod 
in  one  minute  being  determined  by  noting  the  number  fired  in  the  first 
minute  of  the  3.  In  the  3-minute  test  the  officers  alternated  in  loading 
and  firing  at  the  end  of  1.5  minutes. 

One  hundred  rounds  were  fired  in  4  minutes  and  41  seconds.  In  this 
firing  the  ammunition  was  placed  on  a  table  in  the  rear  of,  and  as  doae 
to  the  piece  as  possible  without  interfering  with  the  handling  of  the  gnn. 
Two  officers  loaded  and  fired,  exchanging  places  after  each  25  rouDds. 
They  were  assisted  in  the  handling  of  the  ammunition  by  one  enUstod 
man.  After  the  thirty* seventh  round  the  buffer  cylinder  leaked  slightly 
and  was  tightened.  In  rapid  firing  the  breechblock,  when  opened 
quickly,  caught  the  empty  case  by  the  rebound  of  the  block  and  stopped 
the  case  unless  the  lever  was  held  down  hard  at  the  completion  of  the 
stroke;  otherwise  the  mechanism  worked  satisfactorily  throughoat 
The  heat  generated  by  firing  was  so  great  that  rosin  melted  on  chase 
after  fiftieth  round. 

BAPmiTT  WITH  AOOUBAOY. 

In  firing  for  rapidity  with  accuracy  at  1,000  yards  1  sighting  shot 
was  used,  then  10  shots  at  target  without  a  miss.  The  deviations,  in 
feet^  were  as  follows:  Mean  vertical,  1.75;  mean  horizontal,  1.55;  mean 
deviation,  2.34.    Time  occupied  in  firing  10  shots,  2  minutes  37 i  seconds. 

At  1  mile  rauge  there  were  3  sighting  shots.  Of  the  10  shots  at  target, 
all  hit.  The  deviations  in  feet  were:  Mean  vertical,  2.77;  mean  hori- 
zontal, 1.66;  mean  deviation,  3.24. 

Time  occupied  in  target  shots,  1  minute  48|  seconds.  A  new  main 
spring  was  put  in  after  the  third  sighting  shot. 

At  2  targets  at  500  yards  range,  placed  80  feet  apart,  there  were  fired 
in  all  3  sighting  shots,  2  at  No.  1  and  1  at  No.  2  target;  then  10  shots  at 
each  target,  alternating  at  eveiy  shot.  There  were  no  misses  at  eitJier 
target  of  the  20  rounds  fired.  The  deviations  were:  For  Target  No.  1, 
mean  vertical,  0.88  feet;  mean  horizontal,  0.68  feet;  mean,  1.11  feet 
For  Target  No.  2,  mean  vertical,  0.84  feet;  mean  horizontal,  1.06  feet; 
mean,  1.36  feet. 

Time  for  firing  20  rounds,  3  minutes  28  seconds.  The  sight  was 
adjusted  after  eighth  round.  In  the  firings  with  this  gun  the  drift 
scale  shows  a  tendency  to  move  slowly  to  the  left,  due  probably  to  an 
inclinaticm  of  the  muzzle  to  the  right. 

At  targets  placed  in  same  line,  but  one  at  500  and  the  other  at  1,000 
yards  range,  2  sighting  shots  were  fired  at  each  target;  afterwsuds  20 
shots  were  fired  alternately  at  the  targets  without  a  miss.  The  devia- 
tions in  feet  were:  For  the  500-yard  target,  mean  vertical,  1.1;  mean 
horizontal,  1.46;  mean,  1.83.  For  the  1,000-yard  target,  mean  vertical? 
1.2;  mean  horizontal,  1.44;  mean,  1.87.  Time  occupied  in  firing  ^ 
shots,  6  minutes.     The  plotted  targets  are  inclosed,  Plates  vii  and  vni- 

DUST. 

The  attached  blue  print  shows  the  method  adopted  for  dusting  the 
mechanism.  A  lead  pipe  "A"  leads  fix)m  the  pine  box  ^^O^to  the 
hand  bellows  in  the  blacksmith  shop.  The  dust  used  was  burnt  sand 
taken  from  the  proof  butts,    This  sand  is  converted  into  something  like 


As  it  pulverizes  readily  when  dry,  it  answered  well  for 
gun  was  subjected  twice  to  this  test. 

At  the  first  test  the  gun  was  not  cleaned  after  firing 
tridges,  and  care  was  exercised  to  avoid  removing  re« 
mechanism  in  handling.    It  was  subjected  to  a  steady  b 
8  minutes,  2  men  working  the  bellows  as  uniformly  as 
gun  was  cocked. 

The  gun  was  then  remounted  and  the  time  require 
block,  and  fire  6  rounds  was  found  to  be  3  minutes,  27^ 

After  the  first  of  these  5  rounds  the  breechblock  < 
difficulty,  but  it  was  necessary  to  use  some  water  before 
easily;  two  or  three  snappings  of  the  firing  mechan 
necessary  to  free  the  dust  from  around  the  firing  pin. 

In  the  second  test  all  the  parts  of  the  mechanism  wn 
washed  with  hot  water  and  soap,  then  carefully  dried,  an 
The  gun  was  then  subjected  to  a  blast  of  dust  for  8  miii 
the  gun  was  not  cocked.  The  block  was  opened  withou 
was  half  closed,  and  opened  rapidly  several  times  to  jar 
the  mechanism,  and  a  bunch  of  dry  waste  was  forced  twi 
bore.  In  attempting  to  insert  a  cartridge  for  firing  it  ' 
the  breech  could  not  be  closed,  and  it  was  necessary  tci 
cartridge  and  remove  the  dust  from  the  seats  for  the  exi 
done,  the  5  rounds  were  fired  without  difiiculty,  no  oil 
used  throughout,  the  time  occupied  in  opening  the  bl 
5  rounds  being  4  minutes  and  12  seconds.  The  progrs^ 
the  firing  of  20  rounds  after  dusting,  but  this  number  w:i 
because  of  the  scarcity  of  ammunition. 

EXCESSIVE  PBESSUBES. 

To  ascertain  the  eflFect  of  abnormal  pressures,  6roi 
commencing  with  the  service  charge.  The  quantities  ; 
added,  and  the  pressures  per  square  inch  corresponding,  • 
Service  charge,  pressure  34,800  pounds;  1  ounce  added, 
2  ounces,  38,031;  2^  ounces,  39,982;  3  ounces,  43,956;  3\ 
pounds.  With  the  addition  of  3  ounces  a  slight  blowbs  < 
After  the  round  with  the  addition  of  3 J  ounces,  the  Q  i 
fouled  by  residue  that  it  was  necessary  to  employ  a  mo 
remove  it  from  the  block.  The  cap  from  primer  was  foi . 
into  hole  for  firing  pin,  wedging  it.  The  mainspring  w  i 
set.  Otherwise  no  difficulty  was  experienced  in  this  te  \ 
mechanism  was  cleaned,  oiled,  and  replaced,  and  1  roui 

DEFECTIVE  AMMUNITION. 

To  ascertain  the  effect  on  the  breech  mechanism  of  fi 
tive  cartridges  t'he  latter  were  weakened  by  filing  thr  i 
the  head,  making  openings  at  the  extremities  of  two  dii 
angles  with  each  other,  by  sawing  through  the  head   i 
angles  and  each  half  way  between  the  primer  and  rim,  i 
"blowbacks,"  by  trimming  down  thin  the  primers,  so  tt 
would  cut  through.    In  the  first  case  the  cartridge  was  i 
gun  that  the  solid  part  of  the  rim  came  opposite  th' 
firing  there  was  quite  an  escape  of  gas  as  was  expectedj 
block  opened  easily. 
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Under  the  second  conditions,  after  firing,  the  breechblock  also  opened 
without  difficulty.  A  service  cartridge  was  next  fired  at  first  atteuii^t 
showing  all  the  parts  in  working  condition.  The  time  occupied  in 
firing  the  3  shots  was  oO  seconds. 

With  the  blowbacks  greater  difficulty  was  experienced,  as  tben^ 
were  6  missfires  with  the  first  cartridge.  A  sound  cartridge  also  missni 
fire,  showing  some  trouble  with  the  firing  pin  The  mechanism  wa.> 
dismantled,  and  the  old  pin,  fouled  with  residue  and  slightly  nx^seL 
removed.  With  a  new  pin  the  second  blowback  was  fired  at  fir^t 
attempt. 

The  primer  of  the  third  blowback  failing  to  explode  after  2  attempts 
the  cartridge  was  removed  and  a  bucket  of  water  was  thrown  over  the 
block  to  soften  the  residue  around  the  pin. 

After  3  more  failures  with  the  defective  and  1  with  a  sound  car- 
tridge, the  breech  mechanism  was  dismantled,  and  the  new  pin  found 
in  the  same  condition  as  its  predecessor,  fouled  with  residue  and  upset 

Another  new  firing  pin  was  substituted.  The  blowback  failed  afto* 
three  attempts.  A  sound  cartridge  was  introduced,  and  fired  at  first 
blow.  Theprimer  of  the  blowback  again  failing,  although  well  indented, 
was  evidence  that  it  had  been  rendered  defective  in  the  thinning  process. 
A  new  blowback  having  been  prepared,  it  was  fired  without  a  nussfire. 
With  a  service  cartridge  next  tried,  there  resulted  3  missfires.  TL«? 
block  was  dismantled,  the  parts  washed,  reassembled,  and  a  second 
unsuccessful  attempt  made  to  fire  the  same  cartridge.  The  block  opened 
with  difficulty.  The  mechanism  was  again  taken  apart  and  thoroughly 
cleaned.  It  was  found  that  the  force  of  the  powder  gas  against  the 
firing  pin  had  driven  the  mainspring  back  against  the  block,  burring 
the  spring  and  indenting  the  block. 

After  removing  the  burr  and  assembUng  the  mechanism,  a  service 
cartridge  was  fired  without  missfire. 

The  block  stuck  again,  probably  for  want  of  lubricant,  but  opened 
readily  after  a  pail  of  water  had  been  emptied  over  it. 

A  small  spring  in  the  trigger,  found  broken,  was  not  replaced,  not 
being  necessary.  The  time  occupied  in  firing  3  blowbacks  and  2  service 
or  sound  cartridges  was  41  minutes  and  13  seconds. 

BUST. 

The  gun,  not  cocked,  was  immersed  in  a  solution  of  15  per  cent  sal- 
ammoniac  and  85  per  cent  water,  by  weight.  Suspended  vertically,  it 
was  lowered  far  enough  to  cover  the  breech  mechanism,  and  remained 
immersed  25  minutes.  Before  it  was  put  in  the  rusting  solution,  it  had 
been  cleaned  by  washing  with  hot  water  and  soap.  A  soft  plug  of  wood 
wrapped  with  a  piece  of  cartridge  bag  material  smeared  with  cosmoline, 
was  driven  into  the  breech  of  the  gun  to  prevent  rusting  of  the  chamber. 
After  removal  from  the  bath  it  was  allowed  to  rust  for  48  hours.  In 
opening  the  block  the  mechanism  was  first  oiled,  one  man  kept  a  strain 
on  the  handle,  while  another  used  a  brass  drift  and  hammer  on  the 
block. 

It  was  not  necessary  to  dismantle  the  mechanism  until  after  the  firing 
of  5  rounds.    When  taken  apart  the  only  injury  was  to  the  main  shaft 
and  its  journal,  which  were  only  slightly  burred.    The  burrs  were  re 
moved  by  the  representative  of  the  gun. 

Time  occupied  in  oi)ening  block,  5  minutes^  in  opening  block  and 
firing  5  rounds,  6  minutes  25  seconds. 

The  loading  and  firings  were  done  by  Lieut.  M.  F.  Ilarmon,  First 
Artillery,  and  Lieut.  F.  P.  Peck,  Ordnance  Department. 
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Weight pounds..  756 

Caliber inches..  2.244 

Length ^ calibers..  42^^ 

Weight  of  breech  mechanism pounds..  77^- 

Nnmbei  of  parts  of  breech  mechanism 15 

Time  to  dismantle  breech  mechanism seconds..  31| 

Time  to  assemble  breech  mechanism 1"  9" 

Distance   from   seat   in   chamber  at  which   breechblock  will  force  car- 
tridge home inches..  51*^' 

Time  to  fire  1  round,  change  mainspring,  searspring,  firing  pin,  and  extrac- 
tor, and  fire  another  round 3"»  33f*. 

Time  of  fire,  100  rounds 4"  41« 

Number  of  rounds  fired  in  1  minute 20 

Number  of  rounds  fired  in  3  minutes 65 

Number  of  rounds  fired  in  5  seconds,  first  trial 3 

Number  of  rounds  fired  in  5  seconds,  second  trial , 3 

Numbei  of  rounds  fired  in  5  seconds,  third  trial 2 

Time  to  fire  2  defective  and  1  service  cartridge seconds. .  50 

Time  to  fire  5  rounds  after  dusting,  first  test 3"»  27J" 

Time  to  fire  5  rounds  after  dusting,  second  test 4"  12" 

Time  required  to  Ifire  3  blowbacks  and  2  service  cartj-idcres 41™  13* 

Time  required  to  open  breechblock  and  fire  5  rounds  after  rusting 6°*  25" 

Mean  velocity foot-seconds..  1,871 


Accnracj. 

Accnracy  with 
rapidity. 

Alternating 
two,  500yar£. 

Alternating 
600  yards  and 
1.000  yards 

1,000 
yards. 

1.85 
0.7 
1.97 
10 
0 

i»"«'^ 

1,000 
yardn. 

Imile. 

2.77 
1.06 
3.24 
10 
0 
l»48f 

No.l. 

No.  2. 

600 
yards. 

1.000 
yards. 

Mean  vertical  deviation. . .  .feet. . 
Mean  horizontal  deviation .  .do. . . 

Mean  deviation do... 

Number  of  bits 

2.44 
1.65 
2.94 
10 
0 

6.0 
4.04 
6.43 
10 
0 

1.75 
1.55 
2.34 
10 
0 
2-374- 

0.88 
0.68 
1.11 
10 
0 

0.84 
1.06 
1.36 
10 
0 

1.1 
1.46 
1.83 
10 
0 

1.20 
1.44 
1.87 
10 

Number  of  mioses.... 

0 

Time  to  fire 

Time  to  fire  both  targets 

3»28> 

6" 

Firing  record  and  8  plates  are  inclosed. 

Frank  H.  Phipps, 
Major  J  Ordnance  Department  U.  8.  Arvitfj  President, 

Frank  Heath, 
Captain,  Ordnance  Department,  U.  8.  Army. 

William  Crozier, 
Captain,  Ordnance  Department^  U.  8,  Army. 
The  OmEP  OP  Ordnance,  U.  8.  Army, 

Washington,  D,  0. 
(3106) 
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Instm* 

Bate. 

No. 

of 

fire. 

Elevation. 

mental 
velocity, 
126  feet 

from 
mazsle. 

Prenme, 

per  aqnare 

inch  of 

bore. 

Deflec- 
tion 
points. 

KeeoiL 

• 

FMt. 

Pounds. 

Inehu. 

i 

Mat  1                                •            . 

' 

May  2...y.....y... 

u 

May  2.       .              

3; 

May  2 

3 

May  2 

19    20 

May  2 

May  2 

1 

May  2 

May  2 

... 

May  2 

...: 1 

May  2 

:::::::::: 

May  2 

May  2 

May  2 

:::;;:::::i:::::::::: 

May  2 

May  2 

May  2 

May  2 

May  I;;::;::::;::::::::::;::::::::::::: 

18 

May  2 

19 

May  2 

20 

' 

May  2 

21 

May  2 

22 
23 
24 

May  2 

May  2 

1 
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t«at  or  gan.j 


Wind. 

strength  and 

direction. 


Special  remarks  abont  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
samption  of  powder,  sonnd  of  pn^jectlle  in 
flight,  scattering  of  firagments,  etc. 


(General  remarks. 


Fired  to  sea  at  the  extreme  eloTation  per* 
mitted  by  the  moxmt. 


>  Fired  into  sand  butt . 


This  gon  is  42. 3  calibers  long  from 
seat  of  head  of  cartridge  case  to 
mnule. 

Weight  of  breechblock  and  breech 
mechanism  complete,  lAclndliuc 
extractor  and  handle,  77.5 
pounds. 

Starting  with  the  breechblock 
dosed  the  breech  mechanism 
was  removed  and  diimantled  by 
1  man  (representing  the  gun) 
in  26  seconds,  using  no  u>ol8 
whaterer  save  parts  of  mechan- 
ism. At  the  first  trial  S  parts 
were  forgotten.  XTpon  being  al- 
lowed a  second  trial  the  opera- 
tion was  completed  in  31}  sec- 
onds, nothing  forgotten. 

The  breech  mechan&m  of  this  son 
consists  of  15  parts,  incluaing 
the  breechblock  itself  and  the 
handle  by  which  it  is  manlpn- 
latod.  The  mechanism  was  as- 
sembled, replaced  in  the  gun, 
and  the  motion  of  firing  exe- 
cuted, all  in  1  minute  and  9 
seconds. 

The  time  was  taken  by  the  proof 
officer,  using  a  stop  watch  which 
reads  to  one-fllth  of  a  second. 

Lienta.  Harmon,  First  Artillery, 
and  Peck,  Ordnance  Depart- 
ment, did  all  the  loading  and 
firing. 

The  gun  is  fired  by  means  of  a 
trigger. 

The  breechblock  will  force  the 
cartridge  home  when  it  is  5|^ 
inches  short  of  its  seat  m 
(chamber. 

The  recoil  produces  no  blow  on 
the  shoulder  of  the  operator. 

The  lower  left  portion  of  the  en- 
trance into  the  'chamber  was 
burred  considerably  by  the  point 
of  the  shell  striking  it  in  loading 
rapidly.  This  was  caused  by 
the  shape  of  guide  which  pro- 
jects fh>m  the  rear  of  gun.  Burrs 
removed. 

By  dosing  the  breechblock  smartly 
and  retoasing  the  lever  the  in- 
stant the  breechblock  strikes, 
the  reaction  will  open  the  block 
nearly  every  time. 

The  device  for  damping  the  do- 
vation  is  not  convenient. 

A  small  triangular  piece  was  cut 
trook  the  upper  comer  of  the 
rear  guide  by  the  representative 
of  the  gun  and  at  nls  sugges- 
tion, to  ndlitate  loading, 
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Date. 


May  3 
Mays 
Mays 
Mays 
Mays 


No. 
of 

fire. 


Elevatioo. 


Instru- 
mental 
velocity, 
125  feet 

from 
muzzle. 


Feet, 


;  1.876 

I  1,872 

\  1, 870 

>  1,800 

;  1,880 

I  1,880 

I  1.6M 

I  1.859 

I  1, 871 

I  1,881 
60+»F 


Pressure,  i  tu.^^- 

per  squaw'  ^j^^- 
inS  of  *  i° 

bore.  I~'°*»- 


KeooiL 


Poiindt. 


Ineftw. 


[For  rapiditr, 


May 


C  31 
]  to 
(     132 


Wind, 

strength  and 

direction. 


Special  remarks  about  each  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con-  | 
sumption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


Wanning  charge . 


General  remarks. 


Elevation  changes  on  firing. 


100  Toundfl.] 


Recoil  for  37  rounds,  4 A  inches; 
recoil  for  I  round,  4  inches. 

Rounds  31  and  32  fired  to  sea  to 
note  the  place  of  striking. 

After  37  rounds  cylinder  leaked 
sUghtly  (Ughtened). 

In  rapid  firing,  when  the  breech- 
block  is  opened  quickly,  the 
empty  case  is  caught  by  the  re- 
bound  of  the  block  and  stopped, 
unless  the  lever  is  held  down 
hard  bv  the  hand  at  the  comple- 
tion of  the  stroke. 

Time  to  fire  100  rounds,  4  minutes 
41  seconds. 

Rosin  melts  on  chase  after  &0 
rounds. 

Soft  solder  hardened  in  17  minutes 
from  end  of  firing. 

Rounds  47, 62.  and  75,  gun  missed 
fire. 

In  firing  for  rapidity  the  ammuni- 
tion  was  placed  on  a  table  in  rear 
of  the  gun,  and  as  close  to  it 
as  uossible  without  interfering 
with  the  handling  of  the  gun. 
Taking  the  ammunition  from  this 
table.  3  men  served  the  ^n. 

The  missfires  during  the  firing  for 
rapidity  probably  were  not  due 
to  defective  cartridges,  but  were 
caused  by  keeping  pressure  on 
the  trigger  while  the  block  was 
being  closed.  The  sear  can  be 
disengaged  in  this  manner,  and 
the  blow  of  the  firing  pin  is  then 
delivered  on  the  wedge,  through 
lugs  on  the  rear  of  the  pin,  but 
it  Is  impossible  for  the  firing  pin 
to  strike  the  primer  until  the 
block  is  completely  closed. 

Lieuts.  Harmon  and  Peck  alter- 
nated in  loading  and  finng. 

The  changes  were  made  after  each 
group  of  25  rounds. 
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lfA7  8. 

Hay  8.. 
May  8. 
May  8. 

May  8.. 

May  8.. 
May  8. 


Date. 


No. 
of 

Are. 


Elevation. 


May  8, 
Mays. 
May  8. 
May  8 
May  8 
Mays 
Mays 
Mays 
Mays. 
Mays. 


183 

134 
135 
136 

137 

138 
189 


140 
141 
142 
143 
144 
145 
146 
147 
148 
149 


Iii8tm> 
mental 
velocity, 
125  feet 

flrom 
muzsle. 


6      H 

4    56  ,. 

I 

4    254  • 
4      H. 

r 

4    18  I. 

4    2U 
4    26} 


F««e. 


4    2<^ 


Preatnre, 

peraquare 

inch  of 

bore. 


PoundM. 


Deflec- 

tton 
pointa. 


BeeoiL 


XigkL 


Ifuka 


5». 


2 
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Wind, 

strength  and 

direction. 


So 

I 


1^ 


s 

I 


Special  remarlcB  about  each  fire,  tnch  aa  effect 
on  piece,  action  of  breech  mechaniam,  con 
Rumption  of  powder,  aound  of  prqjectile  in 
flight,  scattering  of  fragments,  etc. 


At  discharge  mnisle  dropped  5  minntes  and 

moved  to  the  right  3.9  points.    Struck  250 

yards  beyond  and  50  yarda  to  the  left  of 

target. 
At  discharse  moaale  moved  4  points  right 

and  raised 24  minntes  in  elevation.    Struck 

300  yards  beyond  and  on  line. 
Sight  set  at  2,700  yards.   Elevation  increased 

44  minutes  ana  direction  4.4  points  right 

upon  flrinff.    Struck  100  yards  beyond. 
Sight  set  at  2,000  yards.   Elevation  increased 

35|  minutes  and  direction  4.5  points  right. 

Struck  40  yards  in  front  and  35  yards  right 

of  target. 
Sight  set  at  2,650  yards.    Direction  changed 

3.5  points  right.    Struck  10  feet  right  and 

15  feet  beyond  target. 
Sight  set  at  2.600  yards.    Struck  13  yards  in 

front  and  0  yards  right  of  target. 
Sight  set  at  2,700  yards,    Struck  1  foot  be- 

K>  w  and  8  feet  left  of  center  of  target. 

TARGET. 


From  center  of 
target. 


Vertical. 


i  i 

jp 

'  ?? 

s 

i^ 

& 

1 

3 

i 

I  Horison* 
tal. 


5      1 


From  center  of  impact. 


Vertical.     IIoriKontal. 


7 
13 


1  { 
14  I 


1.4 


5.4 
4.4 

8.4 
5.4 


i  I  s 


5    I 


2.6  ' , 

3.3 

2.6       5.3 
0. 6       1.3 

6.6T !!!.'! 

12.6  I  10.3 


1.7 


0.7 
4.7 
9.7 
0.7 
2.7 


General  remarks. 


Aimed  at  the  upper  left  comer. 

French  anadrantused. 

The  drirt  scale  moves  slowly  to 
the  left,  probably  due  to  the 
muEzle  moving  to  the  right  <m 
firing. 


Round  140,  sight  set  at  2,700  yards. 
First  to  count  on  target. 

Center  of  impact—  Feot. 

Below 0.4 

Higbt 3.7 

Mean  vertical  deviation  trom 

center  of  impact 5 

Mean    borisontal    deviation 

from  center  of  impact 4. 04 

Mean  deviation  fh>m  center 
of  impact 6.43 

Round  149,  shell  irregular  in  flight. 
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Bate. 


May  9. 


May9. 
May  9. 
May  9;. 
May9. 
May9. 
May9. 
May9. 
May  9.. 
May  9. 
May  9. . 


No. 
of 
fire. 


160 


Elevation. 
(Quad- 
rant.) 


161 
162 
163 
164 
155 
156 
167 
168 
159 
160 


2    06 


InHtm- 
nient-al 
velocity, 
125  feot 

from 
muzzle. 


Feet. 


2    06  I 


Preaaare, 

per  aqnare 

inch  of 

bore. 


PowidM. 


Deflec 

tion 

pointd. 


mghU 


lUseotL  ' 


/«*«. 


(Tertgnnfw 


Mavll .1 

161 

162 
163 
164 
165 
166 
167 
168 
169 
170 
171 

^•* 

1 

■'"^j  ■«■■«■••---••-•••• • 

Mayll.*.* . 

1 

May  11                         *"  '             

Mayll" !.  *     .     *  

"* 

May  11 

May  11                                               

May  11 

Mayll   "J! . 

Mavll*     .        *. 

..•• 

May  11 

... 

May  11 

''       ^ 
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tveight  756 pounds),  at  Sandy  Hook  Proving  Ground,  May  1  to  June  -29,  7.9P4— Cont'd. 
&coaraoy  at  1  mile.] 


Wind, 
'      stwnffth  and 
■         direction. 


Special  remark's  about  each  Are,  onch  as  eflToct 
on  pieco,  action  of  breech  mechanism,  con 
snmption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


Elevation  by  sight,  1,600  yards.  This  car- 
tridge failed  in  rapidity  test,  bnt  flrtMl  this 
time  at  first  attempt,  also  the  next  2  rounds. 
Struck  100  yards  m  rear  and  10  feet  right  of 
target. 

TARGET. 


h    •- 


From  center  of 


target. 


From  center  of  Impact. 


Vertical.  , 


Horizon- 
tal. 


Vertical,   i  Horizontal. 


10  I 
0 

» 

10 
12 


o 
I 

0.5 

I 
2.5  j 


I 


I 


0.6 

1 


1.5 


12  I  2.6  I 


I 

12  I  5.5 


5.5 


0.5 
2 


2.55 


2.05 


0.95  I  2.35 
2.95    


0.95 
1.45  , 


1.85 


0.35 


General  remarks. 


Aimed  at  the  upper  left  corner. 


5.15 


0. 15 


l.W 


2.55 


5.05 


3.45 


2.45 


1.35 
2.35 


0.66 


0.65 


Bound  151,  the  first  to  count  on 
target. 

Center  of  Impact—  Feel 

Above 0.4."j 

Left 0.:j5 

Mean  vertical  deviation  from 

center  of  impuct 2. 44 

Mean    horizontal    deviation 

from  center  of  impact 1 .  65 

Mean  deviation  from  center 
of  Impact 2.04 


accuracy  at  1,000  yards.] 


From  left  and  front.  40°,  bftrometer.  30.37;  thermom- 
eter, 65° ;  humidity,  64. 

Elevation  bv  siftht,  900 yardw.    Struck  t 
3  feet  below  and  5  feet  right  of  cent< 

TARGET. 

i 

arget 
•r. 

i 

apact. , 
ontal. 

1.3 

\  Aimed  at  the  t4ip  of  center  of  tar- 
\       get. 

From  renter  of 

tiir^jet. 

From  center  of  in 
Vertical.      Horia 

If 

Vertical. 

Horizon* 
tal. 

Center  of  impart—                  Feet. 

Above 0.35 

Right 0.3 

Mean  vertical  1  viation  from 
>    center  of  impact 1.85 

< 

9 

a 

i 

! 

1 

Above. 

• 

Below. 
Right. 

12  1  1.5 

1.15 

Mean    horizontal     deviation 
from  center  of  impact 0. 7  , 

12    

12 

2 
2 

2 
1.5 

0.5 

0  't 

2. 35       U.  2 

Mean  deviation   from  center 

2.35       0.2    ' 

2.35    0.3 

1.85  1    2.2  ' 

of  impact 1.97 

9 
9 
12 
12 
7 
7 
6 



..... 

4.5 

i 
2.5 

1 
(. 





2.65 
4.15 

"o'is* 

0.65 

1    «-7 

0.3 

0 
1       

1       

;     1 

0.5    

0 

0.35 

!    0.2 

1.3 
'  6'3'! 

1 

y 

Digitized  by 


i^oogle 


494 


APPENDIX   33  C. 


Record  of  firing  with  Maxim-yordw/elt  6-pounder  rapid-fire  gun.  No.  5761  (Mp.  11,  i*'' 


Dftte. 


,  I  Instrn- 

x--  ;   mental 

«?*    'wi-^-««„  t  velocity, 
of      EleTation.    ^^^^^ 

™'    '  ftt>in 

muzxle. 


I  I 

Preaanre 


bore* 


poiBta. 


June  1  . 


Jnne 1 . 


Jnne  1 . 

June  7 . 
June  7 . 
Jnne  7 . 
Jnne  7 . 
June  7. 


June  7. 
Jane  7. 


Feet. 


PvwndM. 


Im'* 


172 


!239    1 
246    J 


246 
247 
248  I 
249 
260  i 
261 


252 


4.  34.800 

4,  35.100 

4.  38,031 

4.  30.982 

i.  43,956 


4.  47,489 


(Teatvith.^fff^ 


June  11 . 


June  11 . 


Jnne  11 . 


254 


255 


256 
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Google 


Wind, 

strength  and 

direction. 

Special  remarks  about  each  Are,  snch  as  effect 
on  pieo«,  action  of  breech  mechanism,  con- 
sumption of  powder,  sonnd  of  projecUle  in 
flight,  scattering  of  fragments,  etc. 

General  remarks. 

1 

i 

Time  to  fire  1  round,  dismount  block,  change 
mainspring,  sear  spring,  firing  pin  and 
extractors,  mount  and  fire  another  round 
(173),  3  minutes  33}  seconds.     The  great 
length  of  time  required  for  this  opera- 
tion, as  compared  with  the  time  in  whioh 
the   entire   mechanism  was  dismantled 
and  assembled,  was  caused  by  the  diffi- 
culty of  removing  the  action  pin.    This 
pin  screws  into  the  block  and  on  previous 
occasions  had  easily  been  removed  and  re- 
placed by  hand ;  this  time  a  wrench  had  to 
be  used  both  to  remove  and  to  replace  it. 
The  difficulty  was  caused  by  the  pin  men- 
tioned being  sUghtly  bent.    It  was  not 
straightenea. 
'  Rounds  fired  in  1  minute,  20 ;  rounds  fired  in 
3  minutes,  65;  1  missfire  counted  as  a 
round  fired.    The  number  of  rounds  fired 
in  1  minute  was  determined  by  noting 
the  number  fired  in  the  first  minute  of  the 
3-minntetest. 

Rounds  fired  in   6   seconds,  first  trial,  8; 
rounds  fired  in  5  seconds,  second  trial,  3 ; 
rounds  fired  in  5  seconds,  third  trial,  2. 
Service  charge 

In  firings  of  June  1  the  arrange- 
ment of  the  ammunition  and  the 
number  of  men  serving  the  piece 
were  the   same   as  in  the  100- 

round  test  for  rapidity. 
In  the  3-minute  test  Lieuts.  Har- 
mon and  Perk  alternated  in  load- 
ing and  firing,  changing  at  the 
end  of  each  1.5  minutes. 

1  ounce  rifie  powder  added  to  charge 

j 

2  ounces  rifle  powder  added  to  charge 

2^  ounces  rifle  powder  added  to  charge 

3  ounces  rifle  powder  added  to  charge.  Slight 
blowback. 

3J  ounces  rifle  x>owder  added  to  charge.    Fir- 
ing pin  fouled  by  residue  so  that  a  monkey 
wrench  had  to  be  used  to  remove  it  from 
the  block.    Cap  fVom  primer  blown  back 
into  hole  for  firing  pin,  wedging  it.    The 
mainspring  was  found  slightly  set. 

The  breech  mechanism  was  cleaned,  oiled, 
replaced,  and  round  253  fired. 

ive  cartridges.] 


'  The  cartridge  case  was  prepared  by  filing 
obliquely  through  the  edge  ot  the  rim  so 
as  to  just  show  an  opening  to  the  interior 
at  the  junction  of  the  headand  wall.  The 
slots  are  at  the  extremities  of  two  diame- 
ters, at  right  angles  with  each  other.  Car- 
tridge placed  in  the  gun  so  that  the  solid 
part  of  the  rim  came  opposite  the  extract- 
ors. There  was  quite  an  escape  of  gas,  as 
a  matter  of  course,  but  the  block  opened 
easily. 

The  cartridge  case  was  prepared  by  sawing 
slots  through  the  head  so  as  lust  to  show 
an  opening  to  the  interior.  The  slots  .were 
at  right  angles  with  each  other,  and  each 
was  half  way  between  the  primer  and  the 
rim.    Block  opened  without  difficulty. 

'Service  cartridge.  Fired  at  first  att«mpt, 
showing  all  parts  in  working  condition. 
Time  to  fire  2  defectives  and  1  service 
round,  50  seconds.  The  gun  was  taken  to 
the  blacksmith  shop  to  be  dusted  without 
any  part  being  cleaned  in  any  degree. 
Care  was  exercised  to  avoid  removing 
residue  ftom  the  breech  mechanism  in 
handling  the  gun. 
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Date. 

No. 

of 

fire. 

Elevation. 

Instrn- 
mental 
velocity, 
125  feet 
Srom 
muzzle. 

Preunre, 

peraqnare 

incfi  of 

bore. 

I>ellec- 

tioD          HecaU 
pointa. 

June  11 

257 
258 

256 

260 

261 

o      / 

Feet. 

P<nmd*, 

Jnche*. 

June  11 

» 

June  11 

i        ; 

Jane  11  ..............................%. 

June  11  ................................ 

1 
j 

'                   1 

1 

1                   1 

[For  accuraoy  with  rapidity  at  two  500-yard  tar.-*  r* 


Jnne  12 
June  12 
June  12 


Jnne  12. 
June  12. 
June  12. 
June  12. 
Jnne  12. 
Juno  12. 
June  rj. 
June  12. 
June  12. 
June  12. 


262 
263 
264 


June  12 
June  12 
Jnne 12 
June  12 
June  12 
June  12 
June  12 
June  12 
June  12 
June  12 


265 

267  ! 

269 

271 

273 

275 

277 

279 

281 

283 


266 
268 
270 
272 
274 
276 
278 
280 
282 
284 
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test.] 


Wind. 

Btrength  iui«l 

direction. 

Special  remarks  about  oach  fire,  snob  as  effect 
CD  piece,  actioii  of  breech  mechanism,  con 

.  snmption  of  powder,  sonnd  of  pr<Oectile  in 
fligrht^  scattering  of  fragments,  etc. 

General  remarks. 

Breechblock  opened  without  diffiooltr.  but 
it  was  necessary  to  use  some  water  before 
it  would  work  easily,  and  it  required  two 
or  three  snappings  due  to  the  dust  around 
firing  pin. 

The  attached  blue  nrlnts  show  the 
method  adopted  for  dusting  the 
mechanism.    A  is  a  lead  pipe 
leading  from  the  pine  box  C  to 
the  hand  bellows  in  the  black* 
smith  shop.    The  gun  was  cock- 
ed.   The  dust  used  was  burnt 
sand  from  the  proof  bu^^s.    The 

this  sand  converts  it  into  seme- 
thing  similar  to  day  in  anpear- 
anoe,  but  it  retains  considerable 
'    grit.    This  was  dried  orer  the 
boiler.    It    pulverizes    readily 
when  dry,  and  answered  well  for 
this    purpose.    The    gun    was 
suMeoted  to  a  blast  of  dust  for 
8  minutes,  2  men  working  on  the 
bellows  as  uniformly  as  practi- 
cable.   After  being  dusted,  the 
gun  was  remounted,   and   the 
time  to  open  the  block  and  fire 
the  5  ronndfi  was  noted.    Time, 

Some  water  was  thrown  over  block  at  this 
round. 

J.. 

there  being  litUe  or  no  dust  in  the  bore. 

placed  80  feet  apart,  alternating  on  the  two  targets.] 


B 


Fired  at  No.  1  target.  Elevation  by  sight,  600  I 
yards.  Struck  target  3  feet  below  and  1  i 
foot  right  of  center.  ' 

Fired  at  No.  2  target.  Slevation  by  sight,  I 
610  yards.  Struck  target  2  feet  3  inches  ' 
below  and  1  foot  6  inches  right  of  center. 

Fired  at  No.  1  target.  Elevation  by  sight 
63U  yards.  Struck  target  1^  feet  above  and 
2  feet  8  inches  right  or  center. 

TABGET  No.  1. 


From  center 
target. 


of 


Vertical. 


0.667 

i.'is 

2.26 

3.167 

2.417 

1.5 

1.167 

1.667 


0.5 


Horizon- 
tal. 


4.25 
2 

3.25 
3.25 

3.583 

3 

2.607 

2 

2 

1. 


From  center  of  impact. 


Vertical.     Horizontal. 


0. 

1.4752 

0.7252 


1.6415 


1.0248:1.4667 

2.19181 0.7833 

0.44180.4667 

0.4667 

0.7997 

0.2167 


0. 1918 
0.52«8 
0.0248 


Aimed  at  bull's-eye. 
^  Sight  had  to  be  adjusted  after  the 
eighth  round. 


0.1163 
iO.  7833 
10.7833 
0.9503 


TAKGET  No.  2. 


0.5 

1.083. 

2 

8 

2.583. 

1.75 

1.833. 

2.5    1.. 

3.667.. 

3.833;. 


P9P  94 dB 


0.583... 
1  t... 
1.167'  . 
0.5  I... 
1.5  ... 
1.833... 
3.333,... 
3.833... 
2.583;,.. 
3.5     ... 


0.7251 
0.3081 


1.7749 
1. 1919 
0.2749 


0.2251 
1.3921 
1.5581 


0.5249 
0.4419 


Center  of  impact—  Feet. 

Above 1.8918 

Right 2.7833 

Mean    vertica,l    deviation 

from  center  of  impact 0.88 

Mean  horizontal  deviation 

from  center  of  impact. . .  0. 68 
Mean  deviation  firom  center 
of  impact 1.1141 


1.3498. 
1.8498. 
0.5098. 
1.5168,. 


11.4002 
0.9832| 
:0.8162, 
1.48.32 
0.4832 
0. 1502 


Center  of  imitact—  Feet. 

Above 2.2749 

Right 1.9832 

Mean     vertical    deviation 

from  center  of  Impact —  0. 8417 
Mean  horizontal  deviation 

from  center  of  impact 1. 0632 

Mean  deviation  from  center 
of  impact 1.8561 

Time  to  fire  the  20  rounds,  3  mi^: 
utes  and  28  seoonda. 


Dmte. 


J  une  12 . 


June  12  . 


Jane  12  . 


June  12  . 


June  12  . 


No.    I 
of      Elevation, 
fire.    I 


285 


286 


Insira*  | 

mental  |  PreMore. 
velocity,  ,  per  sgnuw 
125  feet  I     inch  of 


fh)m 
muizle.  ', 


bore. 


Deflec- 
tion 
points. 


Recoil 


'        o       . 

Feet. 

Pounds. 


Indus. 

1 

1 

i 

! 

1 



1 

1 
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Google 


Wind, 

strongth  and 

direction. 


Special  reniArkB  about  each  fire,  such  as  effect 
oil  piece,  action  of  breech  mechaniam  con- 
sumption of  powder,  sound  of  prctjectile  in 
flight,  scattering  of  fragments,  etc. 


Bio  wbac  k 

Six  missfiren.  A  service  cartridge  was  tried 
and  italsoroissed.  Upon  diHmotinting  the 
breech  mechanism  the  firing  nin  was  found 
fouled  by  residue  and  sli^ntlv  upset;  a 
new  one  was  snbstitutea.  The  secou<l 
blowback  was  fired  at  the  first  attempt 

^     with  the  new  pin. 

'  Blowback.  IVo  attempts  failed  to  explode 
the  primer.  The  cartridge  was  removed 
and  a  bucket  of  water  was  thrown  over  the 
block  to  soften  the  residue  around  the  uin. 
Replacing  the  cartridge,  3  more  missflres 
occurred.  A  service  cartridge  wbh  substi- 
tuted and  it  also  missed  fire.  The  breech 
mechanism  was  dismantled  and  the  new 
pin  found  fouled  by  residue  and  upset  just 
as  the  old  one  had  been  by  the  preceding 
round.  Another  new  firing  pin  was  sub- 
stituted. The  blowback  r.artridge  was 
then  tried  again,  the  result  being  3  miss- 
fires.     A  service  cartridge  wa6   snbsti- 

.     tuted,  and  fired  at  the  first  attempt. 
Tho  blowback  was  again  tried  and  again 
failed.     The  primer  was  well  Indented. 
It  had  evidently  been  rendered  defective 
in  thinning.    A  new  blowlMck  was  ofdere<l 

Srepared  and  when  ready  was  fired  at  tho 
rst  attempt. 
'A  service  cartridge  tried  next  resulted  in  3 
missfires.  The  block  was  dismantled, 
the  parts  washed,  reassembled,  and  the 
aervice  cartridge  tried  again;  it  again 
failed  and  the  block  was  opened  with  con- 
siderable difficulty.  The  mechanism  was 
again  dismantled  and  the  parts  thor- 
oughly cleaned.  The  force  or  the  powder 
gas  against  the  firinjg  pin  was  sufficient 
to  drive  the  mainspring  back  against  the 
block,  burring  the  spring  and  indenting 
the  block.  Tne  burr  was  removed  i>nm 
the  spring  by  a  couple  of  rubs  with  a  file. 
The  mechanism  was  assembled  and  a 
service  cartridge  fired  at  the  first  attempt. 
Tho  blockagaiii  stuck,  owing,  probably,  to 
the  absence  of  lubricant ;  it  was  opened 
quite  readily  after  emptyiuf^  a  pail  of 
water  over  it.  A  small  spring  in  the 
trigger  found  broken  was  not  replaced, 
notlioing  necessary.  Time  to  fire  the  3 
blowbaclcs  and  2  service  cartridges,  41 
minutes  and  13  seconds. 


General  remarks. 


The  primers  were  thinned  in  this 
instance  by  putting  the  empty 
cases  in  the  lathe  and  turning 
them  down.  -^ 


Date. 


No. 
of 

fire. 


SlevatloD. 


Instm- 
mental 
velocity, 
125  feet 

from 
maxsle. 


PreMnre, 

per  aquare 

inofi  of 

bore. 


I 


Defleo- 

tion 
pointe. 


BeooiL 


June  13 
June  13 

June  13 


290 
291 


Feet. 


Pounds. 


June  13 
June  13 
June  18 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 
June  13 


294 
296 


297 


300 
801 
802 


0    

0   

I 

1  ; 


\ 


[Rapidity  vitk 


June  13  . 


June  13 
June  13 
June  13 
June  13 
June  13 
Junft  13 
June  13 
June  13 
Juno  13 
June  13 


303 


304 
305 
30fi 
307 
308 
309 
310 
811 
312 
313 


Right. 


Wind, 

strength  and 

direction. 


SpeoiAl  remarlu  about  each  fire,  snch  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fhtgments,  etc. 


Siffht  set  at  1,700  yards.    Struck  176  yards 

beyond. 
Sight  set  at   1.600  yards.     One    raissfire. 

Struck  22  yards  in  front  and«^  feet  to  the 

right  of  the  right  edge. 
Sight   set   at   1,050   yards.     One   missflre. 

Struck  target  4^  feet  below  and  2^  feet 

right  of  center. 

TARGET. 


From  center  of 
target. 


Vertical.    ^'^^''' 


4.75 
0.33 
1.83 


1 

i 

8.5 

1 

2.6 

2.5 

1.5 

2 

1 

4.06 

4 

3 

4 

.  . 

4.17 

2.17 

6 

4.1 

8 

From  center  of  impact. 


Vertical.     Horizontal. 


4. 752 


5.602 
1.062 
2.582 


2.748 
1.748 
0.748 


8.908 


1.418 
3.348 


0.433 


0.433 
0.603 
2.488 
4.433 


2.567 
1.067 
1.567 
fi.567 


0.567 


General  remarks. 


Aimed  at  bull's-eye. 
A  new  mainspring  put  in  after 
round  292. 


Center  of  impao^~  Feel 

Below i 0.752 

Right 8.667 

Mean    vertical     deviation 

fromcenter  of  impact —  2.7748 
Mean  horizontal  deviation 

from  center  of  impact 1.667 

Mean  deviation  iVom  center 
of  impact 3.2446 

Time  to  fire  the  10  rounds,  1  min- 
ute 48|  seconds. 


aiucaracy  at  1,000  yards.] 


Sight  set  at  950  yards.    Struck  target  1  foot 
above  and  2  feet  right  of  center. 

TARGET. 


From  center  of 
target. 


Vertical. 


2.5 
1.5 


4.5 
1.5 


Horizon- 
tal. 


S 


0.5 
.0.6 
1.5 
3 

4 


From  center  of  impact. 


Vertical. 


1.85 
0.85 


1.86 
3.85 
0.85 


Horizontal. 


.  0.15 

.i  0.15 

0. 65  I  1. 15 

0. 65  I  2. 65 


2.65 


1.65 
3.15 


3.65 


1.35 
0.35 
1.35 
1.35 
3.85 


Aimed  at  the  upper  left  comer. 
Smoke  interferea. 

Center  of  impact—  Feet. 

Above 0.66 

Right  0.36 

Mean     vertical     deviation 

from  center  of  Impaot 1.75 

Mean  horizontal  deviation 

from  center  of  impact. ...  1. 56 
Mean  deviation  from  center 
of  impact 2..')377 

Time  to  fire  the  10  rounds,  2  min- 
utes 37|  seconds. 
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APPENDIX    33  C. 


Record  of  firing  with  Maxim- Nordenfelt  6-pounder  rapid-fire  gun.  No.  5761  (Mk.  J  J.  iSj\ 

tRapidit}'  with  accancy  at-  500  «nd  lOQDtar! 


Date. 

No. 

of     lEIevation 
fire.    1 

Instru- 
mental    Preuore, 
velocity,  per  square 
125  feet       inch  of 

from     1       Dore. 
muzile.  , 

1 
Defier-   ' 

tion 
points. 

Jane  15 

314 
316 
316 
817 

o       » 

Feet. 

Poundt, 

3 

Jnoo  15                                             •••«> 

Q  ' 

June  15  ..., '. 

{ 
3    

1 
0 - 

Jane  15 

June  15 

318 
320 
822 
32i 
326 
828 
830 
332 
334 
336 

319 
321 
323 
325 
827 
829 
331 
833 
335 
337 

June  15 

J  one  15  ................................ 

June  15 

June  15 

June  15  ......  .  ....................... 

::::::::::l:::::;:::::" 

June  15 

June  15    .           

June  15  ................................ 

... 

June  15 

June  16 

June  15 

Junel5 

' 

June  15 

1 

June  15 

1 

June  15  ...... .... 

June  15 

, 

June  15 

:::;:;::::  ::::::::::::i::::::::::i::::::: 

June  15 

i 1 

June  15 

::::::::::!:::::::::..:::::::::! : 

1 

Digitized  by 


Google 


Wind, 

strength  and 

direction. 


Special  remarlu  abonteach  fire,  sncli  as  effect 
on  piece,  acdon  of  breech  mechanism,  con- 
sumption of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


I 


9 


I 


I 


J 

I 

a 


.2 


Fired  at  l.OOO-yard  target.  Sight  set  at  950 
yards.  Struck  target  5  feet  3 Inches  below, 
and  I  foot  10  inches  right  of  center. 

Fired  at  500-yard  target.  Sight  set  at  600 
yards.  Struck  target  1  foot  3^  inches 
above,  3  feet  4  inches  right  of  center. 

Fired  at  l.OOO-yard  target.  Sight  set  at  900 
yards.  Struck  target  6  inches  above,  and  2 
feet  3  inches  right  of  c««nter. 

Fired  ai  500-yam  target.  Sight  set  at  600 
yards.  Struck  target  3  fe^  below,  and  7 
inches  left  of  center. 

TARGET  1,000  YARDa 


From  center  of 
target. 


Vertical. 


1 

0.75 
2.5 
4 

1.167 
067 
2.5 
2.5 


Horizon- 
tal. 


2.25 

5 

6 

2.5 

5 

4.5 

1.83: 

2 

2.107 

4.667 


From  center  of  impact. 


Vertical.     Horizontal. 


;0.»416| 
2.4416' 
10. 1066' 
0.6086. 
0.9416 
0. 9416; 


I 

.2.0584 
.2.5584 
.0.5584 
.0.8084 


I 


1.3417 

1.4083... 

2.4083... 

1.0917 

1.4083... 

0.9083... 

1.7587 
1.5917 
1.4;S47 

1.07531 


TARGET  500  YARDS. 


5         3.91< 
2. 607  2 
3         0.25 
2         1 
2. 167:2 


0.5417 
0.3747 


2.4583 
0.1253 
0.4583 


2.333: 0.917  0.2087 

2.25  1 1.167  0.2917 

5  3.667 
0.66712.333; 
0.  333  0. 167. 


r 


I 


1.8747|. 
2.20871. 


2.4583 


2.592 
0.675 


0.675 


2.342 
1.U08 


1.075 

o.a 


2.242 
2.492 


1.158 


Gene: 


Aimed  at  the 

Center  of  im 

Above . . 

Right... 

Mean    vertii 

from  cente 

Mean  horizoi 

from  cente: 

Mean  deviat: 

ter  of  imps 


Aimed  at  bul 

Center  of  im] 

Below  .. 

Right... 

Mean     verti 

from  ceute 

'Mean  horizo 

from  uentei 

Mean  deviati 

of  impact . 

Time  to  fire  \ 
utes. 
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APPENDIX   33  C. 


Record  of  jknng  with  Maxim-Nordenfolt  e-pountler  rapid-firt  gun.  No.  S76J  {Mk.  11^  iim 


Pate. 


Jane  21  . 


No. 
of 
fire. 


S338 
to 
342 


EleintkiD, 


lustra - 
nientftl 
Telocity. 
126  feet 


maxde. 


FeH. 


Pressure. 

peraqiisre 

ioch  of 

bore. 


tlos       ^t 
points. 


Pounda. 


/Mfca 


Jane  27  . 


June  29. , 


843 
to 
S47 


[Ritftteil 


Digitized  by 


Google 


TEST   OF   6-PDR.  MAXIM-NOBDENFELT   GUN. 
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veighi  756paund»\at  Sandy  Hook  Proving  Ground,  Ma^  1  to  June  29, 1894— ConV A, 
lust  tent.] 


Winil  SpeoiftlTemarka  •bout  each  fire,  such  M  effect 

Btrenirth  and  I      ^^  pi«ce.  action  of  breech  mechaniHni,  con- 

«ii.^*i.««.  miinption  of  iM>wcler,  eouud  of  projectile  in 

Ojrectlon.  ^^^^^  acattering  of  flragmcnte,  etc. 


General'remarka. 


Acartridfife  waa  inserted,  bot  the  block  conld 
not  be  doaed.  After  a  few  tnalti  the  car- 
fridge  waa  withdrawn  and  tho  duat  nt 
moved  from  the  aeata  for  the  extractoni, 
and  the  cartridge  again  inserted.  It  anil 
the  following  4  rounda  were  then  fired 
without  difficulty.  No  oil  or  water  having 
be<^n  used  throughuut.  Time  to  oi>eii 
block  and  fire  6  rouuda,  4  minutea  12  aec- 
onda. 


(hi  Ing  to  the  lack  of  uniformity 
in  the  conditiona  of  the  different 
breech  mechaniama  when  aub- 
jeoted  to  the  first  dnat  teat,  it 
waa  considered  adviaable  to  re- 
peat th^a  test. 

In  the  second  duet  t««t  all  the 
parta  of  the  different  meohan* 
lama  were  thoronebly  washed 
with  hot  water  and  soap:  they 
wore  then  carefully  dned  and 
lightly  oUed. 

When  subjected  to  the  blast  of 
dust  the  gun  was  not  cocked. 
The  arrangement  for  dusting 
and  the  mAterial  aaed  were  the 
same  as  iu  the  first  dust  test. 

The  gun  waa  aubjerted  to  a  blast 
ofdnstforSraiuntea.  The  block 
waa  opened  without  any  diffi- 
culty. It  waa  half  cloaed  and 
opened  aeveral  tiniea  rapidly  to 
Jar  the  dnat  out  of  the  roecfian- 
ism.  A  bunch  of  dry  waste  waa 
forced  through  the  bore  twice  to 
remove  the  duat  from  the  gun. 


Klin  not  cocked.] 


St4irted  to  open  block  at 

Block  opemsl  at 

Time  to  open  block 

I  lime  lo  oi)en  block  and  fire  5 
rouoda 


«     S     I 


The  breech  mechaniam  waa  disman- 
tled and  all  the  parta  thorough- 
ly cleaned  by  washing  with  hot 
water  and  aoap.  The  gun  wait 
immersed  in  a  solution  of  15  )>or 
cent  sal  ammoniac;  and  85  per 
cent  of  water  bv  weight  It  waa 
suspended  with  the  axia  Torti- 
cal,  and  waa  lowered  into  the 
aolution  just  enough  to  cover  the 
breech  mechaniam. 

Before  immersing,  a  aofr  wood 
pliie  wrapped  with  a  piece  of 
cartrid>;e-Dag  material,  the  lat- 
ter amearod  with  coaiuoliue,  waa 
driven  into  the  rear  end  of  the 
barrel  to  prevent  unnecessary 
rustinsof  the  chamber. 

The  handle  was  left  on  because  it 
can  not  be  removed  without  dis- 
mounting the  mechanism,  and  in 
thiscat»e  It  did  not  interfere  with 
dipping  thejguu. 

Gun  immeraeaat 9 : 31  o'clock,  and 
tjiken  out  at  9:56  o'clock,  hav- 
ing remained  25  minutea. 

In  opening  the  block,  the  mechan- 
ism waa  oiled,  nsing  an  oil  can 
and  dropper.  One  man  kept  a 
strain  on  the  handle,  while  an- 
other used  a  brass  drift  and 
hammer  on  the  block.  The 
mechanism  waa  not  dismantled 
till  the  tiring  waa  completed. 
The  main  abut  and  ita  journal 
were  found  burred.  The  hurra 
were  removed  by  Mr.  Hnbor, 
n*)iresentiug  the  gun. 

Firing  conducted  in  the  presence 
of  the  Oixlnancii  Boani.  Present : 
M^f.  F.  H.  Pbipps.  Ordnance  De- 
partment; Cupt.  F.  Heath,  Ord- 
nance Department:  ('apt.  W. 
I  1     (Jroaier,  Ordnance  Department. 
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PLATE  VI. 


Cartridge  quick  rrinc  6  p? shell  mark  i&u. 

WITH  STEEL  SHEU  FUZED. 
SCALE  >S. 

P.C.Ils.ISozs. 
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Appendix  33   D. 


TEST  OF  e-POUNDER  SEABURY  RAPID-FIRE  G\ 

(8  plates.) 

The  Ordnance  Board,  TJ.  S.  A., 

New  York  Arsen^i 

Governors  Island,  New  York  Hj 

New  York  Gity^  Octob 

Sir  :  The  following  report  of  the  test  of  a  Seabury  6-pi 

fire  gun  is  respectfully  submitted : 

DESCRIPTION. 

Fig.  1,  PI.  I,  is  a  rear  view,  showing  the  breech  with  thi 
closed.  Fig.  2  represents  a  top  view,  corresponding  with 
represents  a  transverse  vertical  section  in  the  horizontal 
tig.  2.  Fig.  4,  PI.  II,  represents  a  central  horizontal  si 
sponding  with  figs.  1, 2,  and  3.  Fig.  5,  pi.  2,  is  a  side  view,  (i 
with  figs.  1, 2,  3,  and  4.  Fig.  6  represents  a  ceiitral  ve: 
corresponding  with  figs.  1,  2,  3,  4,  and  5,  except  that  in  t 
firing  pin  is  represented  as  cocked  and  in  the  previoufi 
figures  it  is  represented  in  the  position  it  occupies  after  fii 
is  a  back  view  of  the  sear.  Fig.  7,  PI.  Iii,  represents  a. 
zontal  section  of  the  breech  and  a  top  view  of  the  breecli 
operating  mechanism,  showing  the  breechblock  as  turne 
to  its  withdrawal  from  the  breech.  Fig.  8  is  a  plan  view, 
tion,  representing  the  breechblock  as  drawn  back  withi 
ready  to  oe  swung  back  with  the  carrier.  Fig.  9,  PL  iv,  i 
ilar  to  fig.  1,  except  that  the  breech  is  represented  open 
horizontal  sectional  view,  corresponding  with  fig.  9.  Fig. 
diagram,  which  will  be  hereafter  explained. 

Similar  letters  and  numerals  of  reference  designate  <! 
parts  in  all  the  figures. 

A  is  the  breech  of  the  gun,  B  is  the  breechblock,  and  C 
block  carrier,  hinged  on  a  pin  D  to  one  side  of  the  breech, 
pie  represented  the  lug  of  the  member  E^  of  the  hinge,  w  i 
to  the  breech,  is  constructed  on  a  metal  band  E,  which  ii  i 
firmly  secure<l  upon  the  breech  A  as  to  be  practically  £ 
This  construction  of  the  fixed  portion  E^  of  the  hinge  on  i 
a  matter  of  convenience  for  adapting  the  invention  to  ;  i 
made.    It  is  obvious  that  the  fixed  portion  of  the  lug  E 
may  be  constructed  directly  upon  the  breech  of  the  gun. 
block  D  is  of  the  well-known  kind,  having  upon  its  exte : 
screw  threads  corresponding  with  mutilated  screw  thread  i 
of  the  gun. 
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The  carrier  C  consists  of  a  strong  ring,  having  npon  one  side  cf  't 
hinge  lugs  0*0*,  through  wiiich  and  the  fixeci  lug  E*  on  the  bttr..!: 
the  pin  D  passes.  The  external  circumference  of  the  ring  of  th*  -..tii 
carrier  is  fitted  to  a  cavity  a  in  the  breech,  the  said  cavity  b^ng  in  Tt 
example  represented  in  the  fixed  band  E,  which,  as  hereinbefore  ».-:. 
tioned,  is  substantially  a  part  of  the  breech.  The  fit  of  the  said  ni: 
to  the  breech  is  represented  as  slightly  tapering^  to  insure  clos<ai€gft  a_ : 
facilitate  oi)ening.  The  opening  of  the  carrier  O^  in  which  the  brnr,  § 
block  IS  received,  consists,  as  shown  in  fig.  3,  of  three  concentri*:  ai- 
formed  bearings  c  and  three  intermediate  arcs  c*  of  larger  radios  o*d 
centric  with  c,  the  circle  of  the  bearings  c  fitting  the  mutilated  cvi. 
drical  portion  of  the  breechblock  between  and  behind  the  screw  tbtea<> 
and  the  spaces  within  the  arcs  c*  corresponding  with  the  matiLir 
portions  of  the  interior  of  the  breech  to  permit  the  breechblock  to  -;;  > 
back  through  the  closed  carrier  during  the  act  of  withdrawing  the  bl  »r .. 
from  the  breech.  The  breechblock  has  a  portion  d  of  its  circnmferrt: » 
in  rear  of  its  screw  threads  of  plain  cylindrical  form,  as  shown  in  L::* 
7  and  8,  so  that  it  may  turn  freely  in  the  bearings  c  in  tbe  carrier,  a. 
on  the  rear  end  of  the  block  there  is  secured  by  screws  e  c  a  plat*:  h 
the  edges  of  which  project  around  the  block  in  the  form  of  a  flan?:- 
the  said  plate  and  flange  being  practically  a  part  of  the  breechbl«rt 
The  said  plate  B*  serves  also  the  purpose  of  carrying  a  ^ea^wa^:^ 
projecting  yoke  B^,  through  which  passes  the  hand  lever  F,  which  sen- 
the  puri)ose8  of  turning  the  breiechblock,  giving  the  said  block  \1. 
requisite  longitudinal  movement  and  moving  the  carrier  on  its  hir-* 
and  may  also  serve  the  pur|>ose,  as  in  the  present  example,  of  cocijt: 
the  firing  pin  and  oi)erating  the  cartridge-shell  extractor.  The  Siu- 
lever  F  has  its  fulcrum  upon  a  pin  //  between  the  lugs  C  *  C  *  of  the  ra- 
rier  0,  upon  which  pin  it  is  capable  of  moving  toward  acid  from  rl 
breech  of  the  gun,  the  said  lugs  0*0^  being  extended  in  a  rearwa:. 
direction  beyond  the  pin  D,  as  shown  at  O^  O*  in  figs.  2,  4,  and  5.  k 
the  purpose  of  carrying  the  said  fulcrum  pin  g.  The  pins  I>  and  g  ar- 
secured  in  place  by  a  button  12.  The  slot  h  provided  in  the  yoke  B 
for  the  lever  F  to  work  in  is  of  such  form  that  the  lever  in  moving  ha(t 
ward  within  said  slot  from  the  position  shown  in  figs.  1  and  2,  in  whiK 
the  breech  is  closed,  will  turn  the  breechblock  far  enough  to  bring  tl- 
screw  threads  thereon  opposite  to  the  mutilations  of  the  screw  thv^l 
in  the  breech  and  to  the  recesses  or  spaces  c*  c'  between  the  bearics^ 
c  cin  the  carrier,  and  thereby  permit  the  breechblock  to  move  backvan. 
The  form  which  is  given  this  curved  slot  is  shown  in  the  dia^^ram  (n; 
11),  wliich  shows  the  outlines  of  the  yoke,  and  its  slot  and  a  transrerv 
section  of  the  lever,  the  full  outlines  showing  the  relative  x>ositions  yt 
the  slot  and  the  lever  when  the  breechblock  is  screwed  up,  and  tht 
dotted  outlines  showing  the  relative  positions  of  the  slot  and  the  leve: 
when  the  breexjhblock  is  unscrewed.  It  will  be  seen  that  the  fonsari 
or  lower  portion  of  the  curve  is  in  line  substantially  parallel  with  tk 
bore  of  the  gun  and  with  the  plane  of  movement  of  the  lever,  and  tlii- 
the  curvature  is  thence  developed  somewhat  in  the  form  of  a  screv 
thread  with  a  gradually  diminishing  pitch,  so  that  the  lever  will  oper 
ate  most  efliectively  to  turn  the  breechblock  in  commencing*  to  unscrew 
it  and  in  completing  the  screwing  it  up.  Moreover,  when  in  firing  tbe 
gun  there  is  a  tendency  to  turn  the  breechblock  this  tendency  to  tarn 
is  resisted  normally  by  the  lever,  which  serves  as  an  abutment  to  tht 
portion  13  of  the  slot.  In  this  resistance  the  lever  is  sustained  in  p;irt 
by  the  long  support  which  is  provided  for  it  on  the  fulcrum  pin  g  and 
in  part  by  engaging  with  the  breech  in  a  notch  y^  provided  in  the  htt& 
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o  receive  it,  and  during  the  movement  of  the  lever  in  the  slot  h  the 
uiid  lever  is  supported  vertically  in  part  by  the  fulcrum  pin  and  in  part 
m  the  opposite  side  of  the  carrier  to  the  fulcrum  pin  by  two  horizontal 
guides  ^*  ^*,  provided  one  above  and  the  other  below  it  on  the  carrier 
%  which  is  then  supported  in  the  cavity  a  in  the  breech.  The  longi- 
udinal  movement  of  the  breechblock  within  the  carrier  to  withdraw  it 
rom  the  breech,  as  shown  in  tig.  8,  after  it  has  been  unscrewed  and  the 
iubsequent  swinging  aside  of  the  carrier  and  block  to  open  the  breech, 
is  shown  in  fig.  10,  are  affected  by  the  direct  action  of  the  lever  against 
he  rear  portion  14  of  the  slot  h.  The  breechblock  is,  during  its  longi- 
udinal  movement,  guided  rectilinearly  in  part  by  a  guide  H,  which 
)rojoct8  from  the  rear  of  the  carrier  through  an  opening  in  the  lever, 
md  in  jiart  by  a  pin  { («eefigs.  3  and  10),  which  is  screwe<l  into  the  car- 
•ier  from  the  outside  thereof  and  the  point  of  which  projects  within  the 
carrier  and  enters  a  straight  groove  m  {see  figs.  7, 8,  and  10)  in  the  block. 
This  pin  I  also  prevents  the  breechblock  from  turning  during  its  back- 
ward and  forward  movements,  and  acts  as  a  stop  against  the  front  end 
»f  said  groove  to  limit  the  backward  movement  of  the  block  within  the 
•arrier,  and  also  serves,  by  the  engagement  of  said  end  of  the  slot 
i^ainst  it,  to  make  an  operative  connection  between  the  carrier  and  the 
ever  for  swinging  the  carrier  backward  on  its  hinge.  The  said  groove 
n  is  prolonged  at  its  rear  end  in  the  form  of  a  female  screw  thread  mS 
lo  that  although  the  pin  i  is  always  in  it  the  said  pin  does  not  prevent 
;he  turning  of  the  block  in  the  screw  threads  of  the  breech.  The  guide 
■I  is  represented  as  secured  to  the  carrier  by  a  screw  Jc. 

In  order  to  provide  for  unlocking  the  carrier  from  the  breech  there 
s  provided  an  opening  from  the  notch  t'  directly  through  the  side  of 
:he  breech,  as  shown  at  15  in  fig.  3,  and  in  this  opening  is  placed  a  pin 
*,  which  projects  outward  in  such  manner  that  pressure  may  be  applied 
/o  it  by  the  thumb  or  finger  to  press  in  the  latch  bolt  clear  of  the  breech. 
This  pin  has  its  inner  end  so  enlarged  that  it  can  neither  be  pulled  out 
>f  the  breech  nor  pressed  into  the  hole  provided  for  the  latch  bolt  i  in 
he  carrier. 

I  is  the  firing  pin  passing  centrally  through  the  breechblock  and 
working  in  a  guide  at  n  in  the  front  part  of  the  block  itself  and  a  guide 
i^  in  the  plate  B^  The  mainspring  J,  which  is  coiled  around  the  firing 
)in  and  contained  within  a  central  cavity  in  the  breechblock,  abuts 
igainst  the  plate  B^  and  presses  against  a  collar  or  shoulder  o  on  the 
>in.  The  pin  is  prolonged  backward  and  passes  through  a  slot  in  the 
ever  F  and  is  provided  with  a  crosshead  pj  with  which  the  said  lever 
engages  for  the  purpose  of  drawing  it  back  to  the  cocked  position. 

J*  {see  particularly  figs.  6  and  6*)  is  the  sear,  consisting  of  a  plate 
iv^hich  slides  agahist  the  back  of  the  breechblock  and  in  which  there 
ire  two  openings  |)*  g,  through  one  of  which  the  firing  pin  passes,  and 
.vhich  is  large  enough  for  the  larger  portions  of  the  firing  pin  to  pass 
:hr<)ugh  it,  and  the  other  of  which  receives  the  sear  spring  r.  The  upper 
Hlge  of  the  opening,  which  constitutes  the  tooth  for  engaging  in  the 
cocking  notch  o^  of  the  firing  pin,  is  beveled,  as  shown  at  ji^  in  figs.  6 
md  (»*,  so  that  the  shoulder  o^  on  the  pin  may  pass  by  it  in  the  act  of 
50<*king.  The  sear  is  guided  by  a  box  J*,  which  is  secured  by  dove- 
railed  edges  and  a  screw  r*  to  the  plate  B*  or  breech.  In  this  box  is  a 
}(]nare  projection  8\  which  passes  through  the  opening  q  of  the  sear 
lud  which  constitutes  a  bearing  for  the  sear  spring  r,  which  pushes 
lowuward  against  the  lower  part  of  the  said  opening.  The  screw  r^ 
lapses  through  this  projection  8\ 


Digitized  by 


Google 


5l0  APPENDIX   33  d. 

K,  figs.  5  and  6,  iA  tb^  trigger,  fitted  to  a  stock  K*,  which  iBkhenK 
and  secured  in  a  dovetailed  grove  t  {see  figs.  1  and  3)  in  the  bon.  ^ 
the  breech  of  the  gun.    This  trigger  liberates  the  firing  pin  by  pu.,  . 
upward  against  the  sear,  but  is  only  in  contact  therewith  vhn  \" 
breech  is  closed. 

L,  figw:  4,  7,  9,  and  10,  is  the  cartridge-shell  extractor,  conastiag . 
a  slide  which  works  back  and  forth  in  a  guide  u  in  cue  side  of  thetava 
which  receives  the  breechblock. 

ACTION   OF   THE   MECHAiaSM. 

Supposing  the  gun  to  have  been  fired  and  the  parts  left  in  tbeposir. 
and  conditions  represented  in  figs.  1,  2,  3,  and  4,  all  that  has  to  Ih**} 
for  performing  the  several  operations  is  to  pull  back  the  lever  froci  t 
position  in  which  it  is  shown  in  the  figures  above  mentioned  and  lev 
it.     During  the  first  part  of  the  backward  movement  of  the  said  j^r 
it  moves  in  the  slot  h  of  the  yoke  B*  and  unscrews  the  breecbblocL . 
shown  in  fig.  7,  and  at  the  same  time  it  draws  back  the  firin^^  pinto  ? 
position  to  be  caught  by  the  sear,  the  unscrewing  of  the  block  at : 
same  time  starting  the  cartridge  shell.    The  continued  movemeit 
the  lever  in  contact  with  the  back  of  the  slot  /*  withdraws  the  hrt^ 
block  from  the  gun,  as  shown  in  fig.  8,  and  just  before  this  withdri^. 
is  completed  the  wedge-like  portion.;^  of  the  breechblock  acts  ujjot: 
lever  t^,  and  thereby  draws  in  the  latch  bolt  i  and  unlocks  the  can- 
C,  and  as  the  withdrawal  is  completed  the  front  end  of  the  slot  ihwhl 
against  the  pin  I  and  the  projection  P  drops  into  the  notch  /,  and  ij 
carrier  is  thus  compelled  to  move  with  the  breechblock  during:  :.♦ 
further  continued  movement  of  the  lever,  by  which  the  breechblock  a 
carrier  are  together  swung  aside  on  the  pin  D,  as  shown  in  figs.  1^  i 
10.    The  still  further  continued  movement  of  the  lever  and  the  can . 
brings  the  part  ?;*  of  the  carrier  against  the  extractor  lever  31  r 
pulls  back  the  extractor  and  with  it  the  empty  cartridge  shell,  u 
said  movement  of  the  lever  is,  however,  not  intermitted  between  tk 
several  operations  above  described,  bui  is  continuous.    The  c^mb 
shell  having  been  removed  and  a  new  charge  having  been  insertd  ii: 
the  chamber  of  the  gun,  the  lever  is  returned  to  the  positions  slior 
figs.  1, 2,  3,  and  4.    During  the  first  part  of  this  return  movement : 
spring  w  returns  the  extractor,  and  as  by  the  continued  movemenr 
the  lever  the  carrier  passes  into  the  cavity  a  of  the  breech  the  bewi  - 
end  of  the  latch  bolt  i,  running  into  the  said  cavity,  causes  the  ^. 
bolt  to  be  pressed  inward  and  at  the  same  time  causes  the  projectior 
of  the  lever  i'  to  be  thrown  out  of  the  recess  j^  to  liberate  the  breev 
block,  which  then  commences  to  move  forward,  while  the  latch  bolr  > 
sprung  into  the  notch  t*  in  the  breech  to  lock  the  carrier.    By  the  m: 
tinned  forward  movement  of  the  lever  the   block  must  be  puslu^ 
forward,  as  the  block  is  prevented  from  turning  by  the  pin  I  nutU^b 
the  part  w*  of  the  groove  m  w'  in  the  block  arrives  at  ttiepin;  the  lev 
by  its  action  in  the  yoke  screws  up  theblock.    All  isnow  ready  forhm: 

It  will  be  understood  by  reference  to  fig.  4  that  the  firing  could  n 
take  place  until  the  lever  F  has  entered  the  notch  x  in  the  breech  a;, 
the  block  has  been  securely  locked,  as,  if  the  firing  pfn  should  ar. 
dentally  let  off  while  the  lever  is  not  locked,  the  crosshead  of  the  pu: 
would  strike  the  lever  and  the  pin  would  be  arrested  with  its  poiu' 
short  of  the  cartridge  or  priming. 
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2.  Carrier. 

3.  Operating  lever. 

4.  Extractor. 

5.  Extractor  lever. 

6.  Mainspring. 

7.  Firing  pin. 

8.  Sear. 

9.  Sear  spring. 

10.  Housing  for  8  and  9. 

11.  Hinge  pin  for  2. 

12.  Fulcrnra  pin  for  3. 

13.  Fnlcrum  pin  for  4. 

14.  Kotating  piece. 


16.  Sear  lock. 

17.  Spring  to  operate  16. 

18.  Screw  to  secure  17  to 

19.  Screw  to  Join  10  to  14 

20.  Locking  bolt. 

21.  Spring  to  operate  20. 

22.  Screw  to  secure  21  in 

23.  Cocking  piece. 

24.  Securing  pin  to  retain 

25.  Guide  fori. 

26.  Screw  to  secure  25  to 

27.  Guide  for  3. 

28.  Screw  to  secure  27  to 


The  following  programme  was  adopted  for  the  test: 
The  gun  to  be  carefully  examined  by  the  board.  The  nui 
of  the  breech  mechanism,  their  strength,  simplicity,  and 
action  to  be  noted;  also  the  ease,  safety,  and  certainty  c 
mechanism  as  a  whole.  Note  especially  the  action  of  the  if 
extractor  and  the  maximum  outward  position  of  the  cartii 
can  be  pushed  home  by  the  breechblock.  During  this  ex 
rounds  to  be  fired  at  will. 

VELOCITY. 

Five  rounds  to  be  fired  for  velocity  with  full  charges. 

ACCURACY. 

Ten  rounds  to  be  fired  at  each  range  of  1,000  yards,  1  ra 
yards,  the  same  conditions  of  aiming  being  repeated  at  ea<: 
the  mean  deviations  determined. 

RAPIDITY. 

Determine  number  of  rounds  that  can  be  fired  in  5  secc 
also  number  of  rounds  that  can  be  fired  in  1  minute,  3  mi 
minutes,  respectively,  and  finally  the  time  required  to  fin 
noting  carefully  during  the  firing,  and  especially  at  em 
rounds,  the  condition  of  the  gun  as  regards  heat  and  ease  i 
of  action. 

Two  detachments  of  men  alternating  every  25  or  50  roun< 
thought  advisable. 

RAPIDITY  WITH  ACCURACY. 

Fire  10  aimed  shots  as  rapidly  as  possible  at  the  1,001 
mile  targets;  also  10  aimed  shot^  at  targets  in  same  lini 
of  500  and  1.000  yards  alternately;  also  10  aimed  shots  :i 
targets  at  about  500  yards  range,  placed  about  76  feet  ap  i 


DUST. 


The  mechanism  to  be  exposed  to  a  blast  of  fine  dust 
ner  as  to  insure  its  being  uniformly  and  equally  covered 
after  which  20  rounds  to  be  fired  as  rapidly  as  x>ossible. 


EXCESSIVE   CHARGES. 


The  gun  to  be  fired  with  5  charges  giving  gradual 
pressures  up  to  45,000  pounds  per  square  inch,  if  such   : 
uttaiuaWe, 


as  is  usual  in  the  trial  of  small  arms. 

Any  rounds  that  may  remain  after  the  above  tests  to  be  expended 
in  such  manner  as  may  be  deemed  best  by  the  board  as  a  result  of  the 
circumstances  developed;  the  last  five  rounds  to  be  fired  after  the 
mechanism  of  the  gun  has  been  rusted  in  a  thorough  and  uniforoi 
manner. 

The  test  was  commenced  in  accordance  with  the  programme  on  July 
6  last.  There  was  no  expert  representative  of  the  gun  present  at  any 
time.  The  manipulation  of  the  mechanism  before  firing  was  easy  and 
rapid.  There  seems  to  be  no  tendency  of  the  block  to  fly  open  upon 
firing,  and  it  is  impossible  to  fire  the  piece  before  the  block  is  closed: 
it  is  also  impossible  to  cause  a  missfire  by  pulling  the  lanyard  and  dis 
engaging  the  sear  before  the  block  is  closed  and  locked. 

The  position  of  the  sight  in  the  hinge  of  the  breechblock  is  unsatLv 
factory  and  should  be  changed. 

The  length  of  the  gun  is  40.1  calibers  from  the  seat  of  the  head  of 
the  cartridge  case  to  the  muzzlej  the  weight  of  the  bree«5h  mechanism 
complete  is  30^  pounds,  and  the  number  of  its  parts  is  30.  The  car 
tridge  when  7^  inches  from  its  seat  in  the  chamber  can  be  pushed  homt 
by  the  breechblock  in  closing. 

It  is  claimed  that  this  mechanism  has  the  advantage  of  applicability 
to  existing  guns  with  the  interrupted  screw  fermeture.  This  claim 
would  need  verification  in  the  case  of  any  particular  gun.  No  reasoi 
i^  seen  for  doubting  it. 

Starting  with  the  breechblock  closed,  the  mechanism  was  removtii 
and  dismantled  by  1  man  in  6  minutes  37^  seconds,  using  screw 
driver,  wrench,  hammer,  and  copper  drift.  The  mechanism  wa? 
assembled,  replaced  in  the  gun,  and  the  motion  of  firing  executed  id 
12  minutes  12f  seconds. 

A  test  was  made  of  the  time  required  for  firing  a  round,  removing 
and  replacing  the  mainspring,  sear  spring,  firing  pin,  and  extractor 
and  firing  a  second  round.  The  time  between  the  two  reports  was  ^ 
minutes  and  5  seconds,  but  there  were  two  missfires,  caused  probably 
by  the  mainspring  being  in  upside  down. 

The  gun  was  mounted  upon  a  nonrecoil  mount,  and  closing  the  block 
would  disturb  the  aim  both  in  elevation  and  direction. 

For  much  of  the  firing  reloaded  ammunition  was  used,  which,  by  the 
failure  of  the  cartridge  cases,  caused  a  great  deal  of  diflSculty  and 
increased  the  severity  of  the  test  of  the  gun. 

VELOCITY. 

The  maximum  velocity  determined  by  firing  6  rounds  of  reloaded 
ammunition  was  1,7(59  foot  seconds,  the  minimum  1,760  foot  seconds, 
and  the  mean  1,763  foot  seconds.    There  was  1  missfire  in  the  5  rounds. 

ACCURACY. 

At  l,(KK)-yard  range  1  sighting  shot  was  fired,  and  then  10  at  the 
target,  of  which  all  were  hits,  the  mean  vertical  deviation  from  the 
center  of  impact  being  0.858  foot;  the  mean  horizontal  deviation  U^^ 
feet,  and  the  mean  deviation  1.635  feet. 

At  the  first  attempt  to  make  a  target  at  1-mile  range,  using  reloaded 
»mmmiition,  5  rounds  were  fired;  at  the  first  and  last  rouods  the  cm- 
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mechanism,  altnoagh  powder  gas  came  back  through  it,  but  after  the 
last  the  block  was  opened  with  much  difficulty  by  using  a  mallet,  and 
the  cartridge  case  was  stuck  so  tightly  in  the  bore  that  the  extractor 
was  bent  in  removing  it.  The  firing  pin  was  also  found  to  be  broken 
and  the  extractor  lever  twisted.  The  firing  was  discontinued  and  the 
extractor  repaired. 

At  the  second  attempt  reloaded  ammunition  was  also  used.  Seven 
sighting  shots  were  fired,  then  10  at  the  target,  all  of  which  were  hits, 
the  deviations  being:  Mean  vertical,  3.72  feet;  mean  horizontal,  2.92 
feet;  mean,  4.729  feet. 

Three  cartridge  cases  cracked,  causing  an  escai>e  of  gas,  but  causing 
no  inconvenience  except  some  difficulty  in  opening  the  block  after  the 
eleventh  round. 

At  the  first  attempt  to  make  a  target  at  3,000- yard  range,  reloaded 
ammunition  was  used,  but  22  sighting  shots  showed  firing  with  this 
ammunition  to  be  too  inaccurate,  and  the  attempt  was  postponed. 

At  the  second  attempt,  using  fresh  ammunition,  3  rounds  were  fired, 
when  the  firing  was  suspended  on  account  of  haze. 

At  the  third  attempt,  using  fresh  ammunition,  6  sighting  shots  were 
fired,  then  10  at  the  target,  of  which  3  were  misses;  the  deviations  of 
the  7  hits  were:  Mean  vertical,  6.18  feet;  mean  horizontal,  7.27  feet; 
mean,  9.54  feet. 

A  representation  of  the  targets  is  inclosed.    Plate  vii. 

The  sight  is  not  graduated  and  has  no  drift  scale  attached. 

RAPIDITY. 

The  number  of  rounds  fired  in  5  seconds  was:  At  the  first  trial,  1; 
at  the  second  trial,  1  and  1  missfire;  at  the  third  trial,  2,  at  the  last  of 
which  the  lanyard  was  broken. 

The  number  of  rounds  fired  in  1  minute  was  12  and  in  3  minutes  35; 
the  number  12  being  that  fired  in  the  first  minute  of  3-minute  test. 
There  were  9  missfires,  4  being  in  the  first  minute,  after  each  of  which 
the  piece  had  to  be  cocked,  the  missfires  not  being  counted  as  rounds 
fired.  They  were  probably  due  to  insufficient  strength  of  the  main- 
spring. 

The  officers  loading  and  firing  exchanged  places  at  the  end  of  IJ 
minutes. 

The  time  required  for  firing  100  rounds  was  11  minutes  34f  seconds. 
This  time  was  increased  by  48  missfires,  29  requiring  a  second  trial,  3 
a  third  trial,  and  2  seventeen  trials  to  explode  the  primers.  The  miss- 
fires were  due  to  weakness  of  mainspring.  Also  the  3  screws  holding 
the  rotating  piece  to  the  breechblock  had  to  be  tightened  4  times,  all 
of  which  time  was  included  in  that  required  to  fire  the  100  rounds. 
The  am  munition  used  was  reloaded,  and  there  were  16  instances  in  which 
the  cases  cracked  and  gas  escaped  into  the  mechanism.  As  a  conse- 
quence of  the  fouling  the  breech  was  opened  with  some  difficulty  in  the 
last  32  rounds.  After  the  completion  of  the  firing  soft  solder  melted 
all  along  the  chase,  and  the  paint  scaled  off;  temperature  probably 
about  3750  F. 

The  ammunition  was  placed  on  a  table  in  rear  of  the  gun  and  close 
to  it.    Three  persons  served  the  piece,  two  officers  loading  and  firing, 
and  one  enlisted  man  passing  ammunition.    The  officers  loading  and 
firing  exchanged  places  after  firing  50  rounds. 
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the  target,  all  of  which  were  hits,  the  deviations  being":  Mean  vertical. 
1.85  feet;  mean  horizontal,  2.8  feet;  mean,  3.356  feet.  One  missfire 
occurred.  The  time  required  to  fire  the  10  rounds  was  2  minutes  26} 
seconds. 

At  1  mile  range  5  sighting  shots  were  fired,  then  10  at  the  target, 
all  of  which  were  hits,  the  deviations  being:  Mean  vertical,  3.72  feet; 
mean  horizontal,  3.47  feet;  mean,  5.087  feet.  The  rim  of  1  cartridge 
case  was  split;  the  case  rammed  out  from  the  muzzle.  The  time  for 
the  10  rounds  was  4  minutes  56  seconds. 

With  two  targets  placed  80  feet  apart,  at  500  yards  range,  3  sighting 
shots  were  fired,  then  10  alternate  shots  at  each  target*.  For  target 
No.  1  there  were  two  misses,  the  deviations  of  the  8  hits  being:  Meau 
vertical,  1.344  feet;  mean  horizontal,  1.958  feet;  mean,  2.375  feet.  Upon 
target  No.  2  there  were  10  hits,  of  which  the  deviations  were:  Mean 
vertical,  1.717  feet;  mean  horizontal,  1.45  feet;  mean,  2.247  feet.  The 
time  required  for  firing  the  20  rounds  was  4  minutes  22^  seconds. 

Ten  alternate  rounds  were  fired  at  each  of  2  targets  placed  in 
hue  and  at  ranges  of  500  and  1,000  yards.  Upon  the  500-yau:d  target 
there  were  9  hits,  the  deviations  being:  Mean  vertical,  1.37  feet;  mean 
horizontal,  2.428  feet;  mean,  2.788  feet.  Upon  the  l,000.yard  target 
there  were  10  hits,  the  deviations  being:  Mean  vertical,  3.10  feet; 
meau  horizontal,  6.07  feet;  mean,  6.81  feet.  The  time  required  for 
firing  the  20  rounds  was  6  minutes  4^  seconds.  There  was  one  missfire. 
The  sight  Was  adjusted  for  each  shot.  A  representation  of  the  target 
is  inclosed  (PL  viii). 

DUST. 

The  blue  prints  attached  to  the  firing  record  show  the  method  adopted 
for  dusting  the  mechanism.  ^^A"  is  a  lead  pipe  leading  from  the  pine 
box  ^^C  to  the  hand  bellows  in  the  blacksmith  shop.  Que  blue  print 
shows  the  apparatus  at  work;  the  other  shows  it  at  rest. 

The  gun,  not  cocked,  was  subjected  to  a  blast  of  dust  for  8  minutes, 
2  men  working  on  the  bellows  as  uniformly  as  practicable. 

The  dust  used  was  burnt  sand  from  the  proof  butts;  the  passage  of 
projectiles  through  this  sand  converts  it  into  something  similar  to  clay 
in  appearance,  but  it  retains  considerable  grit.  This  was  dried  over 
the  boiler.  It  pulverizes  readily  when  dry  and  answered  well  for  this 
purpose. 

After  being  dusted  thegun  was  remounted  and  the  time  to  open  tiie 
breech  and  fire  5  rounds  was  noted. 

Time,  16  minutes. 

The  breechblock  was  opened  by  one  man  at  the  first  attempt,  but  the 
gun  could  not  be  fired.  The  mechanism  was  dismantled  and  the  parts 
washed. 

There  was  very  little  dust  in  the  mechanism  and  none  in  the  bore. 

Five  rounda  instead  of  20  were  fired  on  account  of  scarcity  of  ammu- 
nition. 

EXCESSIVE  PEESSUEBS. 

In  the  5  rounds  fired  reloaded  ammunition  was  nsed,  the  normal 
charge  used  bein^r  31  ounces  of  U.  F.  powder,  lot  8;  to  this  was  added  in 
the  5  eases,  1  ounce,  2  ounces,  2  ounces,  1^  ounces,  and  If  ounces  of 
rifle  powder,  the  pressures  being,  respectively,  40,760,  50,429,  59,400, 
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DEFECTIVE  AMMUNITION. 

Defective  cartridges  prepared  in  three  ways  were  used.  In  the  first 
case,  the  cartridge  case  was  prepared  by  tiling  obliquely  through  the 
edge  of  the  rim  so  as  to  just  show  an  opening  to  the  interior  at  the 
junction  of  the  wall  and  head.  The  slots  are  at  the  extremities  of  two 
diameters  placed  at  right  angles  with  each  other.  The  cartridge  was 
placed  in  the  gun  so  that  the  solid  part  of  the  rim  came  opposite  the 
extractor. 

There  was  quite  an  escape  of  gas,  as  a  matter  of  course,  and  the 
block  could  not  be  opened  by  hand;  the  handle  was  tapped  with  a 
mallet  until  block  began  to  rotate;  it  then  opened  by  hand  without 
difficulty. 

The  second  cartridge  case  was  prepared  by  sawing  slots  through  the 
head  so  as  to  just  show  an  opening  to  the  interior.  The  slots  were  at 
right  angles  with  each  other  and  each  \vas  half  way  between  the  primer 
and  rim.  There  was  a  decided  escape  of  gas  into  all  parts  of  the 
mechanism.  The  firing  pin  was  forced  back  against  the  mainspring, 
compressing  the  latter  so  much  that  the  gun  was  found  cocked  after 
firing. 

The  breechblock  could  not  be  opened  by  hand  nor  by  using  a  mallet 
on  the  handle.  At  the  end  of  twelve  minutes  an  effort  was  made  to 
dismantle  the  mechanism  without  opening  the  block,  but  the  screws 
which  hold  the  rotating  piece  to  the  breechblock  could  not  be  removed. 
The  gun  was  then  elevated  and  water  poured  into  the  muzzle  until  it 
ran  out  through  the  block  to  soften  the  residue.  The  breech  mechan- 
ism was  then  dismantled,  cleaned,  and  replaced,  the  breechblock  still 
remaining  in  the  gun.  By  using  a  mallet  on  the  handle  the  block  was 
then  opened.    The  empty  case  was  extracted  without  difficulty. 

A  service  cartridge  afterwards  failed  14  times,  due  probably  to  the 
weakening  of  the  mainspring  by  the  gas  from  the  previous  round. 
The  breech  mechanism  was  again  dismantled  and  the  play  of  the  main- 
spring was  decreased  by  inserting  a  washer  threethirty-seconds  inch 
thick.  After  four  missfires  a  service  round  was  then  fired.  Time, 
3  hours,  32  minutes. 

Blowbacks  were  made  by  unloading  the  requisite  number  of  rounds, 
decapping  the  cases,  and  thinning  the  metal  of  the  primers;  the  cases 
were  then  recapped  and  the  charges  replaced. 

One  blowback  was  fired  at  the  first  attempt.  The  breechblock  opened 
easily. 

With  the  second  blowback  the  firing  pin  was  so  fouled  by  residue 
from  the  preceding  round  that  it  would  not  work.  Water  was  thrown 
over  the  block  to  soften  the  residue,  and  the  round  was  then  fired.  The 
block  was  opened  by  using  a  mallet  on  the  handle. 

The  third  blowback  failed  after  repeated  trials,  water  having  been 
poured  on  the  block  in  the  meantime.  Upon  dismantling  the  mechan- 
ism the  firing  pin  was  found  slightly  bent.    Time  occupi^,  23  minutes. 

The  test  was  resumed  at  8  o'clock  a.  m.  on  the  following  day.  The 
bent  firing  pin  was  broken  at  the  machine  shop  in  trying  to  straighten 
it.  A  new  one  was  substituted.  The  new  pin  differed  slightly  from 
the  old  one  in  dimensions  and  the  gun  could  not  be  cocked  until  the 
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After  5  missfires  with  the  third  blowback  a  new  Maxim-Kordenfelt 
cartridge  was  tried  and  failed  5  times,  A  reloaded  cartridge  was  tried 
aud  fired.    A  new  blowback  was  ordered. 

The  iburth  blow  back  was  fired  at  the  first  attempt.  The  gun  was 
eockcKl  by  the  blow  back. 

The  breechblock  wa3  opened  easily  by  using  a  mallet  on  the  handle. 

With  a  service  cartridge  there  were  then  5  missflres.  The  block  was 
opened  ^nd  water  poared  over  it ;  it  was  then  opened  and  closed  a  uam- 
ber  of  times  and  snapped  each  time  to  force  the  residue  from  around 
the  firing  pin.  The  cartridge  was  tried  again  and  missed  fire  6  times. 
The  mechanism  was  dismantled,  the  parts  cleaned  and  replaced.  It 
still  failed  to  work  and  a  new  firing  pin  was  substituted.  Four  mi&^ 
fires  followed.  The  mechanism  was  again  dismantled  and  all  parts 
found  in  good  order.  A  burr  was  finally  noticed  in  the  slot  in  the  han- 
dle through  which  the  firing  pin  works.  This  retarded  the  pin.  It  was 
removed.    After  one  more  missfire  the  round  was  finally  fired. 

Time  to  fire  3  blow  backs  and  2  service  cartridges,  2  hoars  and  30 
minutes. 

BUST. 

The  breech  mechanism  was  dismantled  and  all  the  parts  thoroughly 
cleaned  by  washing  with  hot  water  and  soap. 

The  gun,  not  cocked,  was  immersed  in  a  solution  of  15  per  cent  nal 
ammoniac  aud  85  per  cent  water  by  weight;  it  was  suspended  with  the 
axis  vertical  and  was  lowered  into  the  solution  just  enough  to  cover  the 
breech  mechanism,  and  remained  for  25  minutes. 

Betore  immersing,  a  soft  wood  plug  wrapped  with  a  piece  of  cartridge- 
bag  materia],  the  latter  smeared  with  cosmoline,  wiis  driven  tightly  into 
the  rear  end  of  the  barrel  to  prevent  unnecessary  rusting  of  the  chamber. 

After  rusting  for  48  hours  the  block  could  not  be  opened  by  hand,  but 
was  opened  by  using  a  mallet  on  the  handle. 

The  mechanism  was  dismantled  and  the  parts  at  once  immersed  in 
coal  oil. 

The  pistol  grip  was  found  bent  so  that  the  trigger  lever  could  not 
reach  theisear;  straightened. 

Time  to  open  block  and  fire  5  rounds,  32  minutes. 

During  the  test  the  gun  showed  several  defects  naturally  incident  to 
a  new  and  comparatively  untried  design.  The  mainspring  was  too 
weak,  and  the  new  one  substituted  after  the  two  hundredth  round  did 
not  prevent  the  recurrence  of  missflres.  The  screws  holding  the  rotat- 
ing piece  to  the  breechblock  could  not  be  kept  tightly  in  place  for  any 
length  of  time,  and  the  pin  holding  the  cocking  piece  to  the  firing  pin 
would  also  come  out. 

Drawings  received  from  the  inventor  show  projected  improvements 
in  the  mechanism,  but  their  discussion  would  be  out  of  place  in  this 
report. 

The  firing  and  loading  were  performed  by  Lieut.  M.  F.  Harmon,  First 
Artillery,  and  Lieut.  F.  P.  Peck,  Ordnance  Department. 

The  following  table  gives  a  summary  of  the  general  results  of  the 
test,  which  was  concluded  on  August  8  last,  323  rounds  being  fired: 

Weight poanda. .  760 

Caliber inchea..  2.344 

Length calibers..  46,1 

Weight  of  breech  mechanism pounds..  30^ 

Number  of  parts  of  breech  mechanism 90 
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Time  to  dismantle  breech  meohanism  6*"     37|^' 

Time  to  adseiuble  breech  meohanisni 12™  12|f' 

Distance  from  seat  in  chamber  at  which  breechblock  will  force  cartridge 

home inches..  7i 

Time  to  lire  one  round,  change  mainspring,  sear  spring,  firing  pin,  and 

extractor,  and  fire  another  round 8"*  51' 

Time  to  fire  100  rounds 11"  34|« 

N umber  of  rounds  ftred  in  1  minute 12 

Number  of  rounds  fired  in  3  minutes 36 

Number  of  rounds  fired  in  5  seconds,  first  trial 1 

Number  of  rounds  fired  in  5  seconds,  second  trial 1 

N  umber  of  rounds  fired  in  5  seconds,  third  trial 2 

Time  to  fire  2  defective  and  1  service  cartridge S^  32<n 

'I'ime  to  fire  5  rounds  after  dusting,  first  test minutes . .  16 

Time  to  fire  5  rounds  after  dusting,  second  test  (not  tested) 

Time  re<iuired  to  fire  3  blowbacks  and  1  service  cartridge 2'>  30" 

Time  required  to  open  breechblock  and  fire   5  rounds   after    rusting, 

minutes 32 

Moan  velocity foot-seconds..        1,763 


Aooiiraoy. 

Accuracy 
with  rapidity. 

Alternating 
two  500 
yards. 

Alternating 

500  and  l.OW 

yards. 

yard*./ ™"*^-  yards. 

1,000 
yarda. 

1.85 

2.8 

3.36 

10 

0 

2"  26^* 

1  mile. 

No.l. 

No.  2. 

500 
yards. 

1.000 
yards. 

Mean  vertical  deviation ...  .feet . . 

Moan  deviation do... 

Number  o?  hita 

N umber  of  misaes  ...........  ... 

0.86       3.72 

1.30  ,    2.92 

1.64  1    4.73. 

10  '        10 

0  j          0 

6.18 

7.27 

9.54 

7 

3 

8.72 

3.47 

5.00 

10 

0 

4-  66* 

1.34  1    1.72 

1.06      1.45 

2.88  1    2.25 

10            8 

0            2 

1.87 
2.43 
2.70 

? 

3.10 

6.07 

6.81 

10 

0 

Timo  t4)  Are 

Time  to  Are,  both  targets ' 

4.  .— 

af 

0- 

^l" 

PiriDg  record  and  8  plates  are  inclosed. 

Peank  H.  Phipps, 
Major,  Ordnance  Department^  U.  8.  Army, 

President, 
Prank  Heath, 
Captain,  Ordna/nce  Department^  U.  8.  Army. 

William  Gbozier, 
Gaptmn,  Ordnance  Department^  U.  8.  Army. 
The  Chief  op  Oednance,  U.  S.  Aemy, 

Washingtan,  D.  C. 
(3164) 


Digitized  by 


Gaogle 


^^^ntij%^jw  ««K  ai«ma^ 


Date. 


No. 
of 
lire. 


!  I  Instrn. 

i    mental 

Prqiectile.  ElevBtloo.  |  ^^"^f^^' 

'     from 
muKzle. 


July  6  . 
July  6  . 

July  6  . 

July  6  . 

July  6  . 

July  6  . 

July  17 

July  17 
July  17 


« 

P. 

k 
e 

I 


7    Reloaded 


Feet. 


PressQTe,  .  ic««,k^^  '    Wind. 


Pounds. 


5     1.767    ^ 
{      1,771    5- 

(     1. 756    > 
{      1,764  I}* 

C     1  761  !  > 
{      1,766    5' 

J      1,763!) 
{      1, 758  ,  5  ' 

i 
\     1,762  jj- 
50+»i» 


[To  fire  one  round,  dismount  blot^k.  change  mainspring,  aeanprioe 


»\ 
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!  Special  remarks  about  each  fire,  such  as  effect  ' 
I      OD  piece,  action  of  breech  mechanisTn,  con-  I 

gumption  of  powder,  sound  of  projectile  in  ! 

flight.  Blattering  of  fragments,  etc.  I 


General  remarks. 


Warming  charge,  fired  to  sea.    Reloaded  am- 
munition. 


1  missflre.     Case  dished  near  choke.    Crack 


in  dish. 


One  missfire. 


i  Handle  of    sight  found  broken    aft«r  this 
round. 


Went  in  bard.    Fired  into  sand  butt. 


This  gun  is  46.1  calibers  long  from  seat  of  head  of 
cartridge  case  to  muzzle. 

Weight  of  breechblock  and  breech  mechanism  com- 
plete, including  hinge  pin  and  sight,  30^  pounds. 

Starting  with  the  breechblock  closed,  the  breech 
mechanism  was  removed  and  dismantled  by  1 
man  in  fi  minutes  37|  seconds,  usinf^  a  screw- 
driver, wrench,  hammer,  and  copper  drift. 

The  mechanism  was  assembled,  replaced  in  the  gun, 
and  the  motion  of  firing  execnted  in  12  minutes 
12|  seconds. 

The  breech  mechanism  of  this  gun  consists  of  30 
parts. 

The  gun  was  fired  firom  a  nonrecoil  mount  and  the 
shock  was  so  severe  that  it  was  not  possible  to 
fire  from  the  shoulder,  and  the  firing  was  all  done 
by  means  of  a  short  lanyard  attached  to  the  trig- 
ger. 

Lieuts.  Harmon,  First  Artillery,  and  reck.  Ord- 
nance Department,  did  all  the  loading  and  firing. 

The  time  was  taken  bv  the  proof  otnoer,  using  a 
stop  watch  which  reads  to  one-fifth  of  a  second. 

The  breech  block  will  force  the  cartridge  home  when 
it  is  7^  «nches  short  of  its  seat  in  chamber. 

Closing  the  block  disturbs  the  aim  in  both  elevation 
and  direction. 

There  was  no  representative  of  this  gun  present 
during  the  test. 

Cylinder  filled  with  glycerin  and  water. 


firing  pin,  and  extractor,  mount  and  fire  another  rotmd.] 


1  missfire '. ]  These  three  minsfires  were  probably  due  to  the  main- 

I     spring  being  in  upside  down. 

I  Done  in  8  minutes  and  51  seconds  by  Lieut.  M.  F. 

2  missfires j     Harmon,  First  Artillery. 
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July  19 . 


Date. 


July  18 
July  18 
July  18 
July  18 
July  18 

July  18 

Julv  18 
July  18 

July  18 
July  18 
July  18 

July  18 

July  18 
July  18 
.iuly  18 

July  18 
July  18 
July  18 
July  18 
July  18 
Julv  18 
July  18 


Xo. 
of 
Are. 


Proji-ctile.  EUevation. 


July  19 , 

i 
July  19 1 

July  19 ' 

July  19 1 


16 
17 


18  , 

19  ' 
20 

•ill 


23 

24 

26  ' 
27 
28  I 
29 

30  I 


s 
s 

I 


4    40^ 


4  38 

4  38 

4  38 

4  38 


4  38 

4  38 

4  38 

4  38 

4  38 

4  88 

4  38 

4  liS 

4  37^ 

4  37i 


33 
34 


1 

I 


2    16 


2    16 
2    16 


lustru-  I 

mental  Preasure, 
velocity,  I  per  square 
125  feet       inch  of 

from  bore, 

muzzle. 


Feet. 


Pounds. 


Number 
of 
ftrea 


3941. 

38  !. 


2    lii 


2    15 


Wind, 
stieorth. 

direct»D 


fc-J ' 


'V 


sa 


.2- 


{Foraccuracv 


4 

B 

o 

|3 

fS 
21 

If 

r 
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lOM nd«),  at  Sandy  Hook  Proving  Gronndf  July  6  to  AnguBt  S,  J894-^6niiaaed, 
X  3,000  yards.] 


Special  remarkg  about  each  fln^  sack  as  effect 
on  piece,  action  of  breach  uu^chaiiism,  con- 
Hiiinptiou  of  powder,  sound  of  pn\}ectile  in 
tlight,  scattering  of  fragments,  etc. 


General  remarks. 


Sttuicic  200  yards  beyond  and  to  tbe  left  . . . 

St  ruck  190  yards  beyond— good  line 

Struck9  feet  below  and  0  inches  left  of  center. I 

M  isH,  could  not  be  l<»cated { 

Struck  target  13|  feot  above  and  l^feet  left  of  < 
center 

i 


Struck  150  yards  beyond  and  10  feet  right  of 
ccuter. 

Struck  150  yards  beyond i 

StruekSi^  feet  below  and  124  ^^^  ^^^  ^^  center. 


Struck  200  yards  in  front,  ricoclietted  over. . . 
Struck  80  j;urds  beyond  and  5  f I.  left  of  target . 
Struck  S  feet  2  inches  above  and  8  foot  2 

iuches  leftof  center. 
Struck  lOO  yards  in  rear  and  loft 


Struck  84  feet  below  and  8  feet  left  of  center. 
Struck  2  feet  above  and  04  feet  left  of  center 
Struck  10  feH  8  inches  above  and  9  feet  right 
of  center. 

Struck  75  yards  beyond 

Struck  800  yards  in  front " 

Struck  100  yards  in  rear | 

Struck  8  feet  below,  4  feet  left  of  center { 

Struck  100  yards  bej'ond ; 

Struck  10  feet  below,  I4  feet  left  of  center — 
8trnck  215  yards  in  front I 


Aimed  to  the  left  of  the  left  edge. 

Target  can  not  be  seen  at  all;  even  a  board  nailed  to 
the  left  edge  and  projecting  above  its  top  being 
invisible,  due  to  the  intervening  undererowth. 

Kear  sight  not  graduated  at  all,  and  no  drift  scale  on  It. 

Target  not  platted. 

Barometer,  30.29;  thermometer,  85°;  humidity,  60. 


at  1  mile] 


Aimed  at  the  upper  It^tt  comer.  Powder  sas 
came  out  through  block,  Htriking  operal^ir 
in  the  face.  Breechblock  omMied  and  car- 
tridge case  (footed  withoutuifficulty .  (Jar- 
tridgo  case  split  from  edge  of  rim'toward 
primer  and  along  cylindrical  portion  in 
two  places.    Struck  target  24  feet  above 

iand  12  feet  9  inches  left  of  center. 
Aimud  at  middle  of  top  of  target.    Breech 
roecbBnism  not  cleaned ;  woj^ed  without 
difficulty.    Struck  8  feet  above  and  3  feet 
left  of  center. 
C  Aimed  as  before.   Missed  fire  once.   Missed 
)     tarjtet;  wenttOHea. 
(  Aimt'd  as  in  round  32.    Struck  target  11  feet 
}     above,  9  f(«t  8  inches  left  of  ceuter. 
Aimed  as  in  round  32.    Struck  target  11  feet 
8  inches  above,  0  feet  2  inches  left  of  center. 
Breechblock   oi>ened   with    mallet   with 
much  difficulty.    The  empty  case  was  ex- 
tracted and  elected  by  means  of  the  mech- 
anism alone,  but  the  test  was  an  cxtremel  v 
severe  one,  and  bent  the  extractor  so  much 
that  the  breechblock  could  not  be  closed. 
.     There  were  4  holes  and  4  cracks  on  the 
head  and  body  of  the  cane    similar  to 
those  found  in  round  31.    Screws  in  rota- 
tor loose.    Breech  mechanism  partly  dis- 
mantled, cleaned,  and  oiled.    Firing  pin 
fonnd  broken  in  first  thi'eud  whore  the 
point  screwed  to  tlie  larger  part.    Kx- 
traotor  lever  (too soft)  found  t wlst4^.  Fir- 
ing discontinued  at  11  a.  m.,  and  extractor 
sent  to  machine  shop  for  repairn. 
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Date. 


No. 

of      IProjectile, 
flre.    ' 


Jaly  20  . 
July  20  . 


36 
37 


July20 1  38    ... 

July20 \       f^[\. 


Elevation. 


Instm- 

mental   !  Preasure,     vn»«K«.»- '    ^ind, 
velocity,    per  R<inare    ^f^^   atrtBrth. 
«!,«-        \,  MM 


125  feet 

from 
mazzle. 


Inch  of 
bore. 


flre«. 


Feet.  Poundi. 


[  For  rapiditT, 


July  20  . 


to    |S. 

uo  S 


July  24  . 


f      176    S 


[¥oT  lapidity,  1  and 
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Special  remarks  abont  oaoh  fire,  such  as  effect 
on  piece,  action  of  breech  mechanism,  con- 
samptdon  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragments,  etc. 


Oeneral  remarks. 


Fired  to  sea  to  note  the  place  of  striking. 
Number  of  rounds  fired  in  5  secondH,  first 
trial,  1. 
I  K  amber  of  roonds  fired  in  5  seconds,  second 

trial,  1  and  1  missfire. 
1^  Number  of  rounds  fired  in  6  seconds,  third 
1^     trial,  2;  lanyard  broken. 


The  3  screws  which  hold  the  rotating  piece  to  the 
rear  end  of  the  breechblock  tightened  after  these  5 
rounds. 


100  rounds.] 


Time  to  fire  100  rounds,  11  minufes  34}  sec- 
onds. In  this  test  there  were  20  instances 
in  which  the  primer  failed  at  the  first  trial. 
In  3  of  these  29  failures  it  failed  twice,  and 
in  2  others  it  failed  16  times.  As  a  con- 
sequence of  these  failures  tlie  gun  had  to 
be  recocked  62  times.  The  time  consumed 
in  doing  this  is  included  in  the  time  re- 
quired to  fire  100  rounds.  The  3  screws 
which  hold  the  rotating  piece  to  the  rear 
end  of  the  broect; block  nad  to  be  tightened 
4  times  during  this  firing.  The  time  con- 
sumed is  included  as  part  of  the  time  uecen- 
sary  to  fire  the  100  rounds.  There  were 
15  rounds  in  which  cracks  develojK?d  in  the 
case  and  gas  escaped  into  the  mechanism. 
In  consequence  of  the  fouling  thus  pro- 
duced, the  breechblock  opened  with  some 
difficulty  after  08  rounds  had  been  fired. 
Both  evebolta  for  holding  shoulder  niece 
to  gun  broke  off  at  first  thread.  Two  oolts 
bolcling  the  empty  case  deflector  to  the 
shoulder  bar  were  broken  off  and  2 
loosened  during  this  firing.  Soft  solder 
melted  and  all  the  paint  ^aled  from  the 
chase.  (Theexteriorof  this  gun  was  bright 
at  the  beginning  of  the  test,  but  it  was 
afterwards  painted  with  the  aerrice  paint 
for  field  and  siege  artillery.)  Beloaded  am- 
munition used  m  this  teat. 


In  firing  for  rapidity,  the  ammunition  was  placed  on  a 
table  in  rear  of  the  gun  and  as  close  to  it  as  possible 
without  interfering  with  the  handling  of  tne  gun. 
Taking  the  ammun  ition  from  this  table  3  men  served 
the  gun.  Lieuts.  Harmon  and  Peck  alternated  in 
loading  and  firing,  changing  at  the  end  of  1.5  min- 
utes in  the  3-minute  test,  and  after  50  rounds  in  the 
100-round  test. 


3  minute  tests.] 


Rounds  fired  in  1  minute,  12 ;  rounds  fired  in 
3  minutes,  35.  The  nurober.of  rounds  fired 
in  1  minute  was  determined  by  noting  the 
number  fired  in  the  first  minute  or  the 
3-minute  test.  There  were  9  missfires,  4 
of  these  being  in  the  first  minute.  The 
missfires  are  tne  number  of  times  the  gun 
had  to  be  recocked.  The  minsfires  are 
probably  due,  in  this  case  at  least  and 
probably  in  all  others  also,  to  insufficient 
strength  of  the  mainspring.  There  was 
no  case  throughout  the  test,  except  With 
this  gun,  in  which  a  round  of  new  ammuni- 
tion failed  to  fire  at  the  first  attempt  when 
fairly  struck  unless  the  breech  mechanism 
was  out  of  order.  Missfires  due  topulling 
the  trigger  too  soon  are  impossible  with 
this  gun,  because  the  trigger  can  not  come 
in  contact  with  the  sear  until  the  block  is 
closed  and  looked. 
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At>PEKMX   83  d. 


Bteard  cfjiring  with  Seabury  e-paund^r  rapid-fire  gun  {weighty  w'tft  Ua«^.  ^. 

[Be-**. 


July  25  . 
July  25  . 

July  25  . 

Jnly  25  . 
July  25. 
July  25 . 

July  25. 


Jnly  25 . 


July  26 . 


Date. 


No. 
of 

Are. 


Prqjectile.  Elevatioo, 


177 
178 

179  i. 

180  1. 

181  '. 

182  . 


Instru- 
mental 
velooi^, 
125  feet 

froni 
muzzle. 


I 


inon  of 
bore. 


Fe9t,  Pounds.     , 

!    4,  37,*r7 

110.   40,700 


1    4,  50,48B 

'■  10,  fi»,  400 

,    4,  44.  127 

*  10,  35.  000 


4,  68,433 


184 


185  ! 


(Tetf* 


July  25 . 


186 
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Special  remarks  abont  each  fire,  sncli  as  effect  | 
on  piece,  action  of  breech  Tnechaniaii).  con-  i 
finmption  of  powder,  sound  of  projectile  in  I 
flight,  scattering  of  fragments,  etc. 


General  remarks. 


1  miasflre.    Service  charge ■.... 

1  nilHsKre.    1  onnoe    rifle   powder  added  t4> 
charge. 

2  ounces  rifle  powder.    Block  disninntkMl  and 
cleaned.  I 

2  misAflres.    2  ounces  rifle  jio wder Beloaded  ammunition.    IM  ounces  IT.  F.,  lot  8. 

1  in  issflre     1^  ounces  rifle  powder 

Service  charge.    Copper  cylinder  of  32,000 

t>onnds  initial  compression  and  tables  of 

1890. 
1  mlHHflre.    1}  ounces  rifle  powder 


Copper  cylinder  of  32,000  pounds  initial  compression 
and  tables  of  1892. 


Copper  cylinders  of  40,000  pouuds  initial  compression 
anil  tables  of  1893. 


defective  cartridgcH.] 


The  cartridge  case  was  prepared  by  filing 
obliquely  through  the  edge  of  the  rim,  so 
as  to  just  show  an  opening  to  the  interior 
at  the  Junction  of  the  head  and  wall.  The 
alots  are  at  the  extremities  of  2  d)ara(>terH 
plac^  at  right  angles  with  eac*h  other. 
Cartridge  placed  in  gun  so  that  the  solid 
part  of  the  rim  came  opposite  the  extractor. 
There  was  quite  an  escape  of  gas  as  a  mat  - 
terof  coui*se,  and  block  could  nut  be  opt>ne<l 
by  hand.  Handle  tapi>ed  with  a  mallet  uu- 
til  block  began  to  rotate. ,  It  then  opened 
by  hand  without  dithculty. 

The  cartridge  case  was  prepared  by  sawing 
slots  through  the  head  sn  an  to  jUHt  ahow 
an  opening  to  the  interior.  The  slots  were 
at  right  angles  with  each  other  and  etuth 
was  half  way  between  the  primer  and  the 
rim.  There  was  a  decided  escape  of  gas 
intonll  parts  of  the  mechanism.  Theflr- 
ing  pin  was  forced  back  against  the  main- 
spring, compressing  the  latter  so  much  that 
the  gun  was  found*  cocked  after  tiring. 
The  breechblock  could  not  be  opened  by 
band  nor  by  using  a  mallet  on  the  handle. 
At  the  end  of  12  minutes  an  eflTort  was 
made  to  dismantle  the  mechanism  with- 
out opening  the  block,  but  the  screws 
which  hola  the  rotating  piece  to  the 
breechblock  could  not  be  removed.  The 
gun  was  then  elevated  and  water  was 
poured  into  tlie  muzzle  until  it  ran  out 
through  the  block  to  soften  the  residue. 
The  breech  mechanism  was  then  dis- 
mantled, cleaned,  and  rei>laced,  the  breech- 
bloi^k  still  remaining  in  the  gun.  £v 
using  a  mallet  on  the  handle  the  bloi^k 
was  then  oi)ened.    The  empty  case  was 

I      extracted  without  difliculty.' 

f  A  service  cartridge  failed  14  times,  due, 
probably,  to  the  weakening  of  the  main- 
spring by  the  gas  from  the  previous  round. 
The  breech  mechanism  was  again  dis- 
mantled and  the  plav  of  the  mainspring 
waa  decreadcd  by  inserting  a  washer 
three  thirty- seconds  of  an  inch .  thick. 
After  4  mlssflres  a  service  round  was 
then  fired.    Time,  3  hours  32  minutes. 
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APPENDIX   33  d 


Record  of  firing  mth  Seahury  G-pounder  rapid-fire  gun  (tcei^hi,  ttUk  hl^i.  • 


Date. 


July  25. 


July  25. 


July  25. 


July  26. 


July  26., 


July  26. 


Xo. 
of 
fire. 

ProjectUe. 

Elevation. 

Inateu* 
mental 
velocity, 
125  feet 
from 
muzzle. 

Preiiaare, 

per  square 

inch  of 

bore. 

ofmiw-    *•«- 

187 

°   '    1    rent. 

1 

188 

1 
1 

180 

1 

I 

1 

1 

1 

190 

1 

191 

. 

1 

i 
1 

1 

192 
tn 

) 



.             1 

195  r 


July  27 


[Duitt«st,.- 
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uftdn),  at  Sand0  ^pok  Proving  Ground f  July  6  to  August  S,  1894 — Contlnaed. 

St.) 


I>eoiMl  rctiiarkfl  aboat  each  Are,  such  an  effect 
on  pifHre,  action  of  breerh  m^ohanlfun.  con- 
•^iiniptioii  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fragraenta,  rtc. 


(leneral  rcmarkn. 


I 


Hlowhack.    Fired  at  first  attempt.  Ureech- 
block  opened  eaaily. 

Blowback.  The  firing  pin  was  no  fouled  by 
roHidue  fVom  round  1H7  that  it  would  not 
work.  Water  waa  thrown  over  the  block 
to  aoften  the  residue  and  the  round  wan 
then  fired.  The  block  was  opened  by 
aning  a  wallet  on  the  handle. 
Blowbaik.  Failed  after  repeated  trials, 
water  having  been  poured  on  block  in  the 
meantime,  l-  pon  dismantling  the  niecliai)- 
ism  the  firing  pin  was  found  slightly 
bent.    Test  suspended  at  5:18  p.  m.    Be- 

I      gun    blowback    test  4:65    p.    m.     Time 

I     elapsed,  23  minutes. 
BIdwback.    Fired  at  first   attempt.    Gnn 

I     cocked  by  the   blowback     Breechblock 

\     opened  easily  by  using  a  mallet  on  the 

I  handle. 
Service  cartridge,  5  missflros.  The  block 
WAH  opened  and  water  poured  over  it.  It 
was  then  opened  ant*  closed  a  number  of 
times  and  snapped  each  time  to  force  the 
residue  Arom  around  the  flrinfl;  pin.  The 
cartridge  was  tried  again  and  missed  tire 
6  timei«.  The  mechan»m  was  dismantled, 
the  parts  cleaned  and  replaced.  It  still 
fallod  to  work  and  a  new  firing  pin  was 
subntitnted.  Four  missfires  followed. 
The  iieehanism  was  again  dismantled  and 
all  parts  found  in  good  order.  A  bun- 
was  finally  noticed  in  the  slot  in  the 
handle  throngh  which  the  flriug  pin 
workH.  This  retarded  the  pin.  It  was 
removed.  After  one  more  missfire  the 
round  was  finally  fired.  Time  to  fire  3 
blowbacks  and  '2  service  cartridges,  2 
hours  and  30  minutes. 

Fired  to  sea -. 


j  The  blowbacks  were  secured  by  unloading '  the 
I  requisite  number  of  rounds,  decapping  the  canes, 
\  and  thinning  the  metal  of  the  primers.  The  a 
(     were  then  recapped  and  the  charges  replaced. 


Test  resumed  at  ft  o'clock  a.  m.  The  bent  firing  pin 
was  broken  at  the  machine  shop  in  trying  to 
straighten  it.  A  new  one  was  subslitated.  The 
new  pin  differed  slightly  fW>m  the  old  one  in  di- 
mensions and  the  gun  could  not  be  cocked  until 
the  washer  heretofore  placed  in  front  of  the  main* 
spring  was  made  thinner  bv  one-thirty-second  of  an 
inch.  Aft4!>r  5  missflres  with  the  third  blowback  a 
new  Maxim-Xordenfelt  cartridge  waa  tried  and 
failed  5  tiroes.  A  reloaded  cartridge  was  tried  and 
fired.    A  new  blowback  was  ordered. 


lot  cocked.] 


(  The  breechblock  was  opened  by  1  man  at  the 
I     firHt.  attempt,  but  the  gun  could  not  be 

i     fired.    The  mechanism  was  dismantled  and 
th«  parts  washed.    There  was  very  little 
dust  in  the  mechanism  and  none  in  th6 
!  I     bore. 


f  The  attached  blue  prints  show  the  method  adopted 
for  dusting  the  mechanism.    A  is  a  lead  pii>e  lead- 
ing from  the  pine  box  C  to  the  hand  bellows  in  the 
I     blacksmith  shop.    One  blue  print  shows  the  appa- 
I     ratus  at  work,  tne  other  shows  it  at  rest. 
The  gun  was  subjected  to  a  blast  of  dust  for  8  min- 
utes, 2  men  working  on  the  bellows  as  uniformly 
as  nracticable. 
The  oust  utted  was  burnt  sand  from  the  proof  butts; 
the  passage  of  prqjectilea  through  this  sand  con- 
verts it  into  something  similar  to  clay  in  appear- 
ance but  it  retains  considerable  grit.    This  was 
dried  over  the  boiler.    It  pulverizes  readily  when 
dry  and  answered  well  for  this  purpose. 
After  being  dusted  the  gun  was  remounteil  and  the 
tJme  to  open  the  breechblock  and  fire  5  rounds  was 
noted.    Time,  16  minutes. 
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APPENDIX   33  rf. 


JSeoord  of  firing  with  Seabury  6-pounder  rapid-fire  gnn  (ncH^hi,  tcitk  U»Ki.  v 


July  30  . 
July  80  . 
July  80 . 
July  30 . 
July  80. 

July  80  . 
July  30  . 


Date. 


July  30  . 
July  30  . 
July  80 . 
July  30. 
July  80  . 
July  30  . 
July  30 . 
July  30  . 
July  80 . 
July  30 . 


of 
fire. 


Porjectile.  Elevation. 


201 
202 


204 
205 


206 
207 


210 
211 
212 
213 
214 
215 
:^16 
217 


B 
a 

es 
•? 
1 


2    14 

2    12 


Instru- 

montal 

velwjity, 

.  125  fe^a 

from 
muzzle. 


Feet 


Pressure. 

per  nqoare 

inch  of 

bore. 


ofmims.      " 


Poundtr, 


I    ^ 


[For  rapnlitT  »r" 


Julv  30  . 
July  30  . 


July  30  . 
July  30  . 
July  30  . 


July  30  . 
July  30  . 
July  30  . 
Julv  30  - 
July  30  . 
July  30  . 
July  30  . 
July  30  . 
July  30  . 
July  80  . 


2!K 


220  I. 

221  . 

222  . 


223 
224 
225 
226 
227 
228 
229 
230 
231 
232 


if 
t 


I   5f 
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Sperial  remarks  about  each  fire,  sucli  an  effect 
on  ])ie(;e,  action  of  breech  mechaniHni,  con- 
sumption of  powder,  sonnd  of  projectilein 
flight,  scattering  of  fragments,  etc. 


Struck  target  9  feet  above  and  5  feet  right 

Struck  target  9  feet  left  of  center 

Miss,  to  the  left.    Oas  escaped :  cane  cracked . 

Struck  target  5  feet  above  and  5  feet  right 

Struck  target  11  feet  above  and  7  feet  left. 
Gas  escaped;  case  cracked. 

Miss, over;  case  cracked 

Struck  targets  feet  above  and  10  feet  left. 

TABGET. 


From  center  of  target  From  center  of  impact. 


VerUcal. 


<    i  I 


7 
5 
10 
8 
5 
5.5 


Horizon- 
tal. 


Vertical.     Horizontal. 


0 

2  1.. 

2  L. 

1  I.. 

0 


General  remarks. 


Aimed  at  the  upper  left  corner. 
A  new  mainspring,  received  just  before  this  firing, 
was  substitutecTfor  the  old  one. 


8.35 

1.35 

6.35  I 

4.35 

1.35 

1.85 


5.65 
5.65 
3.65 
3.65 


1.6 
1.6 
3.6 
3.6 
2.6 
1.6 


5.4 
4.4 


I    Kound*2i2,  block  opened  with  some  difficulty. 

I  Center  of  impact—  Feet> 

Above 3.65 

Left 1.6 

^  Mean  vertical  deviation  from  center  of  impact .  3. 72 
Mean  horizontal  deviation  from  center  of  im- 
pact  2.92 

Mean  deviation  fh>m  center  of  impact 4. 729 


1.4 
3.4 


accuracy  at  1  mile.] 


Struck  target  5  feet  above  and  5  feet  left. 

This  shot  was  reported  from  the  target  as 
here  recorded,  but  upon  comparison  with 
the  down-the-beach  "  book  "  tnis  shot  was 
not  found  in  the  latter  at  all.  Struck  target 
5  feet  above  and  5  feet  left. 

Firing  stopped  to  allow  ships  to  pass. 
Struck  target  11  feet  left  of  center. 

Struck  6  feet  above  and  6  feet  left  of  cen- 
ter. 

Struck  target  4  faetabove  and'6  feet  left. 

TARGET. 


From  center  of 
target. 


Vertical.    Horizon- 


8 
4 

2 

4 

8 

3.5 

6 


From  center  of  impact. 


Vertical.     Horizontal. 


8.1 


2.1 
1.1 
3.1 


9.9 
2.9 


2.1 


2.9 
*2"9 


1.45 


5.45 
10.*  45 


4.55 
0.55 


0.55 
4.55 
0.05 
2.55 


4.55 


Aimed  at  the  upper  left  oomer. 

Screws  holding  rotating  piece  to  the  rear  of  the 

breechblock  nave  to  be  tightened  frequently. 
Pin  holding  cocking  piece  to  firing  pin  comes  out. 
Can  not  be  fired  from  the  shoulder,  punishment  too 

great. 


At  round  228  rim  of  case  split  and  gas  escaped « 
through  mechanism.  Case  rammed  out  from  the.> 
muzzle. 

Center  of  impact—  Feet/ 

Above 2.^' 

Left 3.45. 

Mean  vertical  deviation  from  center  of  ira  pact.  3. 72  ■ 

Mean  horizontal  deviation  from  center  of  im- 
pact.  3,47 

Mean  deviation  from  center  of  impact 5. 087 

Time  to  fire  10  rooiida,  4  minutes  56  seconds. 


QBD  94 34 
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ountUt),  at  Sandy  Hook  Proving  Oround,  July  f,  to  August  8, 1894^ Continued, 
1 3.000  yurdf.] 


Spe4*i a1  mmftrkii  abont  oaoh  fire,  noch  as  cfTeot  j 
on  piece,  action  of  brooch  mechMnliim.  oon- 
HiimptioD  of  powdor,  aoand  of  projectile  in 
flight,  soattoring  of  f^agmenta,  etc. 


(vf'Doral  remarks. 


Cue  misaflre,  stnioklSO  yards  in  rear,  on  line. 
PrqjtHrtile  irregular  in  flight. 

One  mlsaflro,  stmck  100  yards  beyond  1-mile 
target.    Prcjectilo  Irregular  in  flight. 

Struck  170  yards  beyond  target. 


0  feat  apart,  alternating  shot  by  shot  on  targets.] 


Firing  suspended  on  account  of  base. 


Fired  at  No.  1  taricet.    Struck  Si  feot  abovn 
and  1  foot  left  of  center. 
Fired  at  Ko.  I  target.    Struck  3  feet  below 

center. 
Fired  at  No.  2  target.   Struck  3  feet  below  1 
foot  left  of  center. 


TARGET  No.  1. 


From  center  of 
target. 

From 
Vert 

center  of  Impact.  | 

Vertical. 

Horison- 
tal. 

Jcal. 

Horlsontal. ' 

1 



1 

i 

i 

i 

4 

4.667 
1.667 
1.500 

3.5 
1  75 

4.75 

1.75 

1.663 

0.823 

'u.'844 
0.027 

4  583 

6  ifii!  i.flM 

6.250 

0.75 

1.167 

1.083 

1.5 

8.5 

'6'328 
2.323 

1.027 
1.677 

1.250 

1 
3 
5 

..-. 

1.166 
1.5831 

3.583 

Mis 

8 

Mis 

8     .«• 

!:;:;::i::::!:::::!:::;;;:;;::::::;:i 

TARGET  No.  2.                         ' 

I 

5.5 

5.5 

1.5 

8.1W 
2.583 

o.«e7 

2.283 
2.283 

3.375 

2.791' , 

1.717  0.875 

5  5 

1 

1 
0.5 

1.5 

2.283 
1.700 



0  onn 

0.792 

4.917 

■;;;;;i;;;;;; 

i.' 717  0.' 208 

0. 292 

1.S 
3.25 

1 

i.292 

1.833 
l.ra 
0  83S 

1.5 

2.5; 

I.5I 

1.384, 

1.384 

2.884i 

1.202 
2.292 
1.292 

1 

1 

Aimed  at  buirs-eye. 

After  getting  the  proper  elevation  the  rear  sight  was 

marked  and  the  targets  made  by  using  thM  mark 

for  elevation. 
Locking  pin  of  cocking  piece  flies  out;  found  on 

platform  twice  to-day. 
Smoke  interfered  very  decidedly. 


Center  of  impact^  Feet. 

Abeve 2.677 

Right 0.083 

Mean  vertical  deviation  ftom  center  of  impact.  1. 344 

Mean  horliontal  deviation  fkom  center  of  im- 
pact  L958 

Mean  diviatlon  ttom  center  of  impact 2. 875 

Round  241,  two  missflres. 


Center  of  impact—  Feet. 

Above 3.217 

Left 0.208 

Mean  vertical  deviation  from  cen  ter  of  im  pact .  1. 717 

Mean  horizontal  deviation   from   center  of 
impact 1.46 

Mean  deviation  from  center  of  impact 2. 247 

Time  to  fire  the  20  rounds,  4  minutes  22|  seconds. 
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Google 


Aug.  1 . 
Ang.  1 . 


Aug.  1 . 
Aug.  I  . 
Aug.  1  . 
Aiig.l  . 
Aug.  I. 
Aug.  1  . 
Aug.l. 
Aug.l. 
Aug.l. 
Aug.l. 


Aug.  1. 


Date. 


No. 

of 

fire. 


261 


2U 


266 
267 


270 


Aug.  1 
Aug.l 
Aug.  1 
Aug.l 
Aug.l 
Aug.l 
Aug.l 
Aug.  1 
Aug.l 
Aug.  1 


Aug.  1 
Aug.  1 
Aug.l 
Aug.  1 
Aug.l 
Aug.l 
Aug.l 
Aug.l 
Aug.  1 

Aug.  1 


272 

274 
276 
278 
280 
282 
284 
286 
288 
290 


271 
273 
275 
277 
279 
281 
283 
285 
287 


289 


[For  rapidity  with  accuracy  at  500  and  1,000  yard  targeU 


i 

I 
I. 


-3 


TEST   OP  6-PDR.  SEABURY   GUN. 

pound$)f  at  Sandy  Hook  Proving  Ground,  July  6  to  August  S,  1894 — Continued, 
racy  at  1,000  yards.] 


633 


Special  remarka  aboat  each  flro,  anch  aa  eflpct 
Mil  pitM'e,  action  of  breech  luocbasiaiD.  ron- 
sumption  of  powder,  sound  of  projectile  in 
flight,  scattering  of  fhiginenta,  etc. 


General  remarks. 


struck  target  1  foot  below  and  25  feet  loft 
of  center.    Aimed  at  the  upper  left  corner. 

Aimed  at  the  top  of  tar^iet  above  bull's-«ye. 
Struck  4  feet  below  and  10  feet  left  of  oent4*r. 

TARGET.  I 


Smoke  interfered. 


From  center  of 
target. 


Vertical. 


4.5 

2 

1.5 

3 

7 

2 

1 

0.5 


0.5. 
2.5. 


Horizon- 
tal. 


.    1.75 
.'  4.25 
5.5 
7 
7 
8 

8.5 
6 
14 


From  center  of  impact. 


I  I 

Vertical.     Horizontal. 


2.65 
0.15 

i.ii 

5.15 
0.15 


t 


0.35 


0.85 
1.35 
2.35 
4.35 


7.1  I I 

4.35 
1.85 
0.6 


0.9 
0.01 

1.0 
2.4( 


7.9 


Bear  sight  marked  after  round  261,  and  mark  uMed 

to  make  the  target. 
Round  206,  one  missflre. 

Center  of  impact^  Feet. 

Above 1.85 

Lea 6.1 

Mean  vertical  deviation  IVom  center  of  impact.  1 .  85 
Mean  horixoutal  deviation  from  center  of  impact  2. 8 
Mean  deviation  firom  center  of  impact 3. 356 

Time  to  fire  the  10  rounds,  2  minutes  26|  secondM. 


on  the  aame  line,  alternating  shot  by  shot  on  targets.] 


TARGET,  1,000  YARDS. 


From  center  of 
target. 


<    I 

4.25'. 
2.5  . 
0.5  . 
5 

5.5  . 
1.5  . 
2      1. 


2.5 
1 


13.5 


0.25 

5.5 

5.667 

5 

6.5 
11.833 
24 
14 

7 


From  center  of  impact. 


Vertical.   iHoriaontal. 


I 

3. 375 

L625 

,3.75 

4.125' 

4.6i5'...-.. 

0.6:s5' 

1.125 


6.375 
1.125 
0.»o8 
1.625 
0.125 


3.375.... 
1.875..., 
9. 8751  2.125 


5.208 
17. 376 
7.375 
0.375 


TARGET,  500  YARDS. 


5 
8: 

333 

833  . 

417|. 
5 


...i  4.83S 
...i  l.lOi 
...I  0.25 


2.333. 


!  1.75   i  6.148 

....*.    1.082 !  2.482' 

'  1.583 1.565 

0.583 0.75  I  0.732' 

2.5    ' '1.917 1 

2.167 0.333 1 

2.5    !  1.75  I 

4.583 '2.75  |--.. 

5.75  ■ ;0. 417  ... 


Aimed  at  bull's-eye  for  500-yard  target. 

Aimed  at  top  above  bull'seye  for  l.uoOyard  tareet. 

The  marks  previously  made  on  the  sight  for  these 

rauses  were  used  in  making  these  targets. 
The  sight  was  a^usted  after  each  shot. 

Center  of  impact—  Feet . 

Above » 0.f57.'» 

Left 6.625 

Mean  vortical  deviation  from  center  of  impact.  3.  lOd 

Mean  horizontal  deviation  from  center  of  im- 
pact  6.07 

Mean  deviation  flrom  center  of  impact 6. 81 

Round  288,  1  miaaflre. 


I 


1.185 
0.852i 
1. 185, 
3.2681 
4.435j 


Miss. 


Center  of  impact^  Feet. 

Above 2.75 

Left 3.815 

Mean  vertical  deviation  from  center  of  impact .  1. 37 

Mean  horizontal  deviation  from  center  of  im- 
pact  2.428 

Mean  deviation  from  center  of  impact 2. 788 

Time  to  fire  the  ^  rounds,  6  minutes  4^  seconds. 
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Google 


Aug.  2. 

Aug.  2. 

Aug.  2. 

Aug.  2. 
Aug,  2. 

Aug.  2. 


Aug.  2. 
Aug.  2. 
Aug.  2 
Aug.  2. 
Aug.  2. 
Aug.  2. 
Aug.  2. 


Aug.  2. 
Aug.  2. 
Aug.  2. 


Aug.  3. 


Aug.  3. 
Aug.  3. 
Aug.  3. 


Aug.  3. 
Aug.  3. 
Aug.  3. 

Aug.  3. 
Aug.  3. 
Aug.  3. 
Aug.  3. 


Date. 


I  Instm- 
No.    I  menUl 

of*     Pfttiectile.Elevation.   JS*f^J' 

I     from 
muKxle. 


291 
292 

293  I 

294  ' 
295 

I 
296 


297 
208 
299 
800 
801 
302 
303 


304 
305 
306 


3   ' 


307 

1 

S 

2  ^ 

308 

309 

310  , 

811 

812 

313  1 

314  ! 

315. 
316 

,    »". 

I 

4  35 ; 

4  35  I 

4  33 

4  32 

4  30 

I 

4  31 


Feet. 


10 
10 
10 

10 
10 
10 

10 
10 
10 
10 


PreMure, 

p«rHquare 

inch  of 

bore. 


Pounds. 


Number 

of  miss- 

fires. 


Wiiid, 

atreocih, 

directum^ 


is 


si 

=a  1. 


[Forsociirsrj 


(Profu    I 
rekar,6   I 
mileMsnj 
hour.    I 

Ilpft  and  I 
ftt>nt,7{ 
miles  AQ I 
hoar.  { 
]  From  I 
I  front.  8  I 

I   bo«ar.    f 
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Record  of  firing  with  Seahury  S-pounder  rapid-fire  gun  (weight,  with  hloi^f  760 

[Rust  t«8t,  gna 


Dftte. 


I    No. 
Are. 


Projectile 


;  Instill-  I 

I   mental      Preaaare, 

■*««•"•' YitSi-  ^^'T 


from 
maxsle. 


bore. 


Kamber 


Wind.    ' 
ofmiM.    •Irtti^tlL 

*"*••      dixvcttaa. 


Aug.  9. 


Fut. 


Pottfuit. 


Aug.  8. 


818  >] 


(  818 
]  to 
(     322 


Digitized  by  ^ 


July  25. 


July  25. 


July  25. 


July  26. 


July  26 


July  26 


Date. 


Xo. 

I      of 

fire. 


Pnijectile, 


187 


Elevation 


Infltru- 

menUl 

Premure, 

velocitv, 

per  square 

125  feet 

inch  of 

from 

bore. 

muzzle. 

Nonber 


Wiad, 

firee. 


Fctt.     '    Pound*. 

i 


|dli 


rectiflD. 


July  27  . 


[Dust  t€«t,  gnu 

1                1 

1 

1 

! 
\  '?^\ 1 

1 

(     200    ) 

i                    1 

; 

]                                    1 

! 

Digitized  by 


Google 


pounds),  at  Sandy  ^pok  Proving  Ground,  July  G  to  August  8,  1894 — Continued, 
tost.] 


Special  reinarica  about  each  fire,  such  on  efr«ct 
on  picMse,  uotion  of  breech  mechanism,  con- 
Miizuption  of  powder,  aoitnd  of  prcgectile  in 
flight,  soattenog  of  fVagmonta,  etc. 


(leneral  roniarkR. 


!  Blowback.    Fired  at  first  attempt.  Breecli- 
block  opened  easily. 

'  Blowback.    The  firing  pin  was  ho  fonliyl  by 
residue  from  round  187  that  it  would  not 

1  work.  Water  was  thrown  over  the  bUuk 
^  to  soften  the  residue  and  the  round  waH 
then  fired.  The  block  was  opened  by 
using  a  mallet  on  the  handle. 
Blowback.  Failed  after  repeated  trials, 
water  having  been  poured  on  block  in  the 
meantime.  I'  pon  dismantling  the  mechau- 
ism  the  firing  pin  was  found  slightly 
bent.  Test  suspended  at  5:18  p.m.  Be- 
can   blowback   t«st  4:55   p.   m.     Time 

S lapsed,  23  minutes, 
wback.  Fired  at  first  attempt.  Gun 
cocked  by  the  blowback.  Breechblock 
op<*ned  easily  by  using  a  mallet  on  the 
handle. 
Service  cartridge,  5  missfires.  The  block 
was  opened  and  wat«r  poured  over  it.  It 
was  tnen  openetl  and  closed  a  number  of 
times  and  snapped  each  time  to  force  the 
residue  fh>m  around  the  firing  pin.  The 
cartridge  was  tried  asain  and  missed  fire 
6  timen.  The  mechanism  was  dismantled, 
the  parts  cleaned  and  replaced.  It  still 
failed  to  work  and  a  new  firing  pin  was 
Bubxtituted.  Four  mis«fir«s  followed. 
The  'neohanism  was  again  dismantled  and 
all  parts  found  in  good  onler.  A  burr 
was  finally  noticed  in  the  slot  in  the 
handle  through  which  the  firing  pin 
works.  This  retarded  the  pin.  It  was 
removed.  After  one  more  missfire  the 
round  was  finally  fired.  Time  to  fire  3 
blowbacks  and  2  service  cartridges,  2 
hours  and  30  minutes. 

Flrtodtosea * 


\  j  Tho  blowbacks  were  secured  by  unloading '  the 
I  requisite  number  of  rounds,  decapping  the  canes, 
]     andthinning  the  metal  of  the  primers.    The  cases 

•  1,    were  then  recapped  and  the  charges  replaced. 


Test  resumed  at  8  o'clock  a.  m.  The  bent  firing  pin 
was  broken  at  the  machine  shop  in  trying  to 
straighten  it.  A  new  one  was  substituted.  The 
new  pin  differed  slightly  from  the  old  one  in  di- 
mensions and  the  gun  could  not  be  cocked  until 
the  washer  heretofore  placed  in  front  of  the  main- 
spring  was  made  thinner  bv  one-thirty-second  of  an 
inch.  Alter  5  missfires  with  the  third  blowback  a 
new  Maxim-Nordenfelt  cartridge  was  tried  and 
failed  5  times.  A  reloaded  cartridge  was  tried  and 
fired.    A  new  blowback  was  ordered. 


not  cocked.] 


The  breechblock  was  opened  by  1  man  at  the 
first  attempt,  but  the  gun  could  not  be 
fired.  The  mechanism  was  dismantled  and 
tho  parts  washed.  There  was  verj*  little 
dust  in  the  mechanism  and  none  in  the 
I  I      1>ore. 

I 


f  The  attache<l  blue  prints  show  the  method  adopted 
for  dustiuc  the  mechanism.    A  is  a  lead  pipe  lead- 
ing from  the  pine  box  C  to  the  hand  bellows  iu  the 
I     blacksmith  snop.    One  blue  print  shows  the  appa- 
I     ratus  at  work,  the  other  shows  it  at  rest. 
The  gun  was  subjected  to  a  blast  of  dust  for  8  min- 
utes, 2  men  working  on  the  bellows  as  uuil'ormly 
as  practicable. 
The  dust  used  was  burnt  sand  from  the  proof  butts; 
the  passage  of  prqjectiles  through  this  sand  cou- 
verts  it  into  something  similar  to  clay  in  appear- 
ance but  it  retains  considerable  grit.    This  was 
dried  over  the  boiler.    It  pulverizes  reaclily  when 
dry  and  answered  well  for  this  purpose. 
After  being  dusted  the  gun  was  remounte<l  and  the 
time  to  open  the  breechblock  and  fire  5  rounds  was 
noted.    Time,  16  minutes. 


:%iM< 


Jttir 
July 


No. 

of 
lire. 


2U1 
202 
203 
204 
205 

206 
207 


208 
209 
210 
211 
212 
213 
214 
215 
?.16 


Porjoctile.  Elevation. 


5 
1 


2 

15 

2 

14 

2 

14 

2 

14 

2 

14 

o 

14 

2 

12 

Ini»tru- 

rattntal 

velocity, 

.  125  feet 

fn»m 
muzzle. 


Feet. 


Pressure, 

per  square 

inch  of 

bore. 


Foundit. 


*»^  »*»**«  ana 


fires. 


direction 


Si 


^.1 

n 
111 


( For  rapidity  with 


July  30  • 


July  30. 
July  30 . 
July  30 . 


July  30  . 


218 
L49 


220 
221 


223 


!         i 


it  I 


Digitized  by 


Google 


Date. 


Ang.  1 
Aug.  1 
Aug.  1 


No. 

of 

fire. 


;  Inatrn* 
mental      Preasnre, 


Prqjectile.  Elevttioo. 


velocity, 

125  feet 

from 

mazzle. 


234 
235 


Feet. 


4      37|l . 

I 

4      35  '. 

4      35  L 


per  sqnare 
tncn  of 
bore. 


Pounds. 


Number 


Wind. 


of  »,«.  r^ 


fires. 


directloB. 


[For  accuracy  witfa  rapidity  at  two  500-yard  targets  placed 


Aag.l 
Aug.  1 
Ang.  1 


236 
237 
238 


Aug.  1 
Ang.  1 
Aug.  I 
Aug.  1 
Aug.l 
Ang.  1 
Aug.  1 
Aug.l 

Aug.l 
Aug.l 

Aug.l 
Aug.l 
Aug.l 
Aug.  1 
Aug.l 
Aug.l 
Aug.  1 
Aug.l 
Aug.l 
Aug.l 


0  35 

0  35  ! 


241 
243 
245 
247 
249 
251 
253 


255 

257  I 


240 
242 
244 
240 
248 
250 
252 
254 
256 
258 


5 

S 

o 

e 


£ 

s 


I 


Digitized  by 


Google 


*¥nt%ff  "C- ^*»»r«*li^  "  i»>t4<.'fr»  mm 


-wnk 


.'n«rrTi« 

r..  .  iT 

;"^ 

Kl« 

».ii<  ^.«> 

'^ 

v?-^ 

.»  niuta. 

..... 

i 

•m           . .         » 

A 

^ 

■TTT 


Ml 

ATM 


3 


f-'^  f4r,ul.fy  w.fn  ^.rjgntKj  at  S«M  aad  l.i»0  yari  ttRPO 


'If  I 
J/  I 


I  t 


3      t 


1^" 


Ang.  2. 

Aug.  2. 

Aug.  2. 

Aug.  2. 
Aug,  2, 

Aug.  2. 


Date. 


I  '  I   Instm- 

I     Xo.     I  mental 

of'     Prujectile.  Elevation.   i25*fi^i 
I  '     from 

I  muKsle. 


fire. 


291 

202 

293 

294 
296 

296 


Aug.  2 
Aug.  2 
Aug.  2 
Aug.  2 
Aug.  2 
Aug.  2 
Aug.  2 

Ang.  2 
Aug.  2 
Aug.  2 


297 

298 

299 

800 

801 

302  , 

303 

I 

304  ! 

305  ! 

306  , 


^  2  ' 


o 

, 

35 

35 

33 

32 

30 

Feet. 


Preasure, 

per  M|uare 

inch  of 

bore. 


Pounds. 


4    31 


Number   ..^^u 
ofmiaa-    -t-^f^, 


flrea. 


direction  4 


3* 


0  0 


[For  accimr  J 


Aug.  3. 


Aug.  3. 
Aug.  3. 
Aug.3.. 

Aug.  3. 
Aug.3. 
Aug.3. 

Aug.3. 
Aug.3. 
Aug.  3. 
Aug.  3. 


307 

0  56 

i 

308 
309 
310  1 

•  4 

1  10 
1  10 
1  10 

811  1 

312 

313 

1  10 
1  10 

1  10 

314 

1    1  10 
I    1  10 
1    1  10 

1    1  10 

[Frum    I 
rear. 6  I, 
mile«an'| 
boar.    I 
IFraan  i 
left  and 
front,  7 1 
mllesan| 
hour.    \ 
[From  I 
fb»nt.s) 
mikraan^ 
hour,    i 
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Google 


536 


APPENDIX   9Sd. 


Record  of  firing  toith  Scahury  6-pounder  rapid- fire  gun  {wHgki^  ^oUk  bl^ei,  7^ 


Dftte. 


Ko.     I 

of       .Projectlk 

fire.     I 


Elevation. 


Instru- 
mental 
velocity, 
125  feet 
from 
muzzle. 


Pkmiito, 

persqnare 

inch  of 

bore. 


Homber 

of  misa- 

llraa. 


ste«ar^ 
diractist 


Aug.  6  . 


Aug.  8.. 


Fett 


Pounds. 


C  318 
]  to 
(     322 


Digitized  by 


Google 


pounds),  at  Sandy  Hook  Proving  Ground,  July  6  to  August  8,  /^9^— CoDtinued. 
not  cocked.] 


Special  remarks  about  eaoh  Are,  such  aa  effect 
on  piece,  action  of  breech  mechanism,  con- 
sumption of  powder,  aoondof  prciJectile  in 
flight,  scattering  of  fragments,  etc. 


(veneral  remarks. 


Started  to  open  block  3:11  o'clock.  The 
block  coma  not  be  opened  by  hand,  bnt  was 
opened  bv  using  a  mallet  on  the  handle. 
The  mecnanism  was  dismantled  and  the 
parU  at  once  immersed  in  coal  oil.  The 
pistol  grip  was  found  bent  so  that  the 
trigger  lever  could  not  reach  the  sear; 
straightened.  Time  to  open  block  and  fire 
5  rounds,  32  minutes.  Tot«l  number  of 
rounds  fired  323  (see  round  23'  acciden- 
tally omitted  originally). 


The  breech  mechanism  was  dismantled  and  all  the 
parte  thoroughly  cleaned  by  washing  with  hot 
water  and  soap. 

The  gun  was  immersed  in  a  solution  of  15  per  cent 
sal  ammoniac  and  85  per  cent  of  wator  by  weight. 
It  was  suspended  with  the  axis  vertical,  and  was 
lowered  into  the  solution  Just  enough  to  cover  the 
breech  mechanism,  anA  remained  for  25  minutes. 

Before  immersing,  a  soft  wood  plug  wrapped  with  a 
piece  of  cartridge-bag  material,  the  latter  smeared 
with  oosmoline,  was  driven  tightly  into  the  rear 
end  ot  the  barrel  to  prevent  unnecessary  rusting 
of  the  chamber. 


Firing  conducted  in  the  presence  of  the  Ordnance 
Board.  Present:  Mai.  F.H.Phipps,  Ordnance  De- 
partment; Capt.  F.  Heath,  Ordnance  Department; 
Capt  W.  Crosier,  Ordnance  Department 
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Appendix   34. 


TEST  OF  SPIRAL  SPBiNQS  FOB  SPRING-RETURN  MORTAR  CARRIAGE, 

(1  plate.) 

The  Ordnance  Board,  U.  B.  a., 
New  York  Arsenal,  Governors  Island, 

Kbw  York  Harbor, 
tiew  York  Oityy  December  1,1893. 
Sir:  The  following  report  rfpoYi  the  test  of  spiral  springs  in  the 
spring-return  carriages  for  12-inch  mortars  is  respectfally  submitted. 

Each  spring  consists  of  a  double  coil  of  round  bars,  the  elements 
coiled  in  opposite  directions. 

Piameter  of  bar  of  exterior  coil inches. .  1. 75 

Diameter  of  bar  of  interior  coil do. . .  L  25 

Exterior  diameter  of  bpriiig , do...  9 

Interior  diameter  of  spring,  about do . . .  3 

Height  of  one  spring  free do...  13.5 

Height  of  one  spring  under  18,000  pounds  load do. . .  12. 25 

Height  of  one  spring  closed  down do. . .  9. 75 

Weight  of  one  spring pounds. .  112 

Between  each  two  springs  is  placed  a  wrought-iron  separating  plate 
one- eighth  of  an  inch  thick,  with  flanges  turned  up  and  down. 

The  test  of  the  springs  was  carried  on  in  conjunction  with  the  proof 
of  mortars  and  carriages  and  other  current  firing. 

The  following  rounds  were  fired : 


j  With  the  caat-lron  , 

With  the  steel 

Ifnm-  !           mortar. 

Nam- 

morUr. 

berof 

berof 

""°*"l  Charge. 

Projec- 

rounda. 

Charitb. 

Pjgiec. 

Pound*. 

PoundM. 

Pounds. 

Pounds.  \ 

22               700.;            2 

25  ,           630 

22 

1,000  ,            9 

27          1,000 

8 

25 

1,000              6 

39|            800 

30 

030              6 

45  1        1,000 

35 

1,000  '            5 

58  1           800 

1  '             46 

630              3 

64             800 

V     SI 

630  '            8 

73             800 

800            13 

100             800 

4  ,              73 

4                75 
19  '              80 

030 
800 
630 

1 

^                ^^1 

Tlie  firing  extended  over  about  nine  months,  during  which  interval 
the  springs  were  about  two-thirds  of  the  time  under  compression. 

As  at  first  used  each  course  consisted  of  11  springs  strung  upon  a 
central  rod,  the  course  resting  upon  a  plate  1}  inches  thick,  which  in 
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turn  rested  upon  a  nut  screwed  ui)on  the  rod.  Upon  the  top  of  the 
course  was  a  1-inch  plate,  and  upon  this  rested  the  projecting  arm  of 
the  trunnion,  carriage.  The  rod  passed  out  through  a  plate  covering 
the  top  of  the  spring  cylinder,  resting  upon  the  plate  by  a  nut  screwed 
upon  the  rod.  To  increase  the  compression  of  the  springs  this  nut  was 
turned,  drawing  up  the  rod. 

The  springs  ^one  of  each  course  occupied  a  length  of  131  inches,  or 
11.91  inches  per  spring.  After  the  seventh  round  with  the  east-iron 
mortar  each  course  was  compressed  2^  inches,  making  the  total  length 
of  springs  128^  inches,  or  11.68  inches  per  spring,  and  leaving  the  total 
play  214  inches^  or  1.93  inches  per  spring.  Under  this  compression  the 
springs  returned  the  piece  to  the  firing  position  after  each  discharge, 
the  recoil  for  l^e  cast-iron  mortar  being  16  inches,  and  for  the  steel 
mortar  19^  inches. 

After  firing' 11  rounds  with  the  cast-iron  mortar,  it  was  dismounted 
and  the  steel  mortar  mounted  in  its  place.  At  the  fourth  round  with 
the  latter,  the  third  with  full  charge,  the  rod  upon  which  was  strung 
the  left  course  of  springs  parted,  and  the  springs  and  lower  plate 
being  projected  downward,  struck  the  turned-in  fiange  at  the  lower 
end  of  the  spring  cylinder  and  broke  it  oil',  as  shown  on  the  inclosed 
tracing;  two  nuts  attaching  the  cylinder  extension  being  also  broken. 
Upon  dismounting  the  carriage,  the  outer  coil  of  the  sixth  spring  of 
the  right  course  was  found  to  be  broken  oft*  at  the  end  of  the  first  spire. 

Another  caiTiage  was  mounted  and  the  springs  placed  in  the  cylin- 
ders without  the  central  rod,  the  lower  end  of  each  course  resting  upon 
a  plate  at  the  bottom  of  the  cylinder.  Eleven  springs  were  used  in  each 
course  and  a  sufiicient  number  of  Belleville  springs,  placed  ^^spoon 
fashion,'^  were  added  to  make  the  total  length  of  the  spiral  springs  alone 
129.5  inches,  or  11.77  inches  per  spring,  leaving  a  play  of  22.25  inches, 
or  2.02  inches  per  spring.  The  broken  spring  was  placed  at  the  bottom 
of  the  right-hand  course. 

Under  these  conditions  6  rounds  were  fired  from  a  cast-iron  mort^ 
without  incident,  except  that  the  piece  was  returned  rather  violently  to 
the  firing  position,  which  was  found,  upon  examination,  to  be  due  to 
inefiicieucy  of  the  counter-recoil  buft'ers,  their  clearance  being  too  great. 
This  was  met  by  using  only  ten  spiral  springs  in  each  course  and  sub- 
stituting for  the  spring  taken  out  six  pairs  of  Belleville  springs,  filling 
in  until  the  total  length  of  the  ten  spiral  springs  alone  was  1^  inches^ 
or  12  inches  per  spring. 

Eight  rounds  were  then  fired  from  a  casMron  mortar,  after  which 
filUng  was  taken  out  until  the  height  of  the  spiral  springs  was  122 
inches,  equal  to  12.2  inches  per  spring,  and  2  rounds  were  fired  from 
the  steel  mortar,  at  the  second  of  which  the  right  side  frame  was  dis- 
covered to  be  cracked,  due  to  the  projection  beyond  the  reeaforced 
guides  of  the  hydraulic  cylinders,  one  of  which  had  probably  been 
struck  by  the  cast-iron  piece. 

Another  carriage  was  mounted  and  ten  spiral  springs  were  placed  in 
each  cylinder,  together  with  six  pairs  of  Belleville  springs  and  filling  to 
make  the  tota|l  length  of  the  spiral  springs  122.8  inches,  or  12.28  inches 
per  spring,  the  play  of  each  spiral  spring  being  then  2.53  inches  of  the 
ten  25.3  inches,  and  of  the  six  pairs  of  Belleville  springs  1.42  inches,  or 
total  play  26.72  inches. 

Nineteen  rounds  were  then  fired  from  a  cast-iron  mortar,  the  springs 
just  returning  tbe  piece  to  the  firing  position  after  each  discharge. 

Finally  the  steel  mortar  was  mounted  upon  the  carriage  and  48 
rounds  fired,  after  which  the  carriage  was  dismantled  and  the  springs 
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taken  out,  showing  no  signs  of  deformity  or  other  injury  or  deteriora- 
tion. The  separating  plates,  however,  were  considerably  bent,  and 
should  be  made  thicker. 

As  a  result  of  the  test,  the  Board  is  of  the  opinion — ^That  the  springs 
are  suitable  for  use  in  the  spring-return  mortar  carriage;  that  no  spe- 
cial appliances,  other  than  those  employed  with  the  Belleville  springs, 
are  necessary  for  their  insertion  or  use;  that  they  actfully  as  well  when 
Himply  confined  in  the  cylinder  as  when  strung  upon  a  rod;  that  when 
so  inserted  that  each  spring  occupies  a  length  of  12.28  inches,  they  will 
barely  suffice  to  return  the  cast-iron  mortar  to  the  firing  position ;  that 
when  so  inserted  that  each  spring  occupies  a  length  of  11.28  inches, 
they  return  the  cast-iron  mortar  with  a  considerable  margin  of  strength ; 
these  figures  for  the  steel  mortar  are  respectively  12.47  inches  and  12.06 
inches;  that  a  spring  should  not  be  compressed  below  a  length  of  10 
inches  at  the  extreme  recoil. 
An  abstract  from  the  firing  record  is  inclosed.  . 

Clifton  Oomly, 
Jfo/or,  Ordnance  Department^  U.  8.  Army, 

President 
Frank  Heath, 
Captain,  Ordnance  Departmentj  U,  8,  Army, 

William  Grozier, 
Captain,  Ordnance  Departments  U.  8.  Army, 
The  Chief  of  Ordnance,  U.  S.  Army, 

WMhington^  D.  0. 
(3;338-L-'92) 


Test  of  spiral  apringSf  12-inch  mariarf  Heel,  No,  I,  on  carriage  No,  f ,  B.  I.  F. 


<'h»rge     Weight  I  j.,^^^. 
iww.  er.  .   jUtiie.       ^^^- 


Pound: 

Poundt. 

75 

812 

100 

817 

Recoil.  ;  Counu^r  j  C'*-*^ 
I    '•^'*"-     [powder. 


Incht*.      Inehtn. 

aO  I  m\  18 


50 


1^1 


Pounds. 
100 
100 


o?l5S*     Eleva 
or  pro-  '    *i„^ 

Jectile. 


p-'-tr«i:i"««'";''JSSr 


Pounds. 
815A 
817 


Ineke*.  '   Inches. 
19i  19| 


B.  /.  F. 


Test  of  spiral  springs^  12'inch  moriarf  steely  No.  1,  on  carriage  No,  6,    Tf^   ice 


Charge 

of 
powder. 

Weight 
of  pro 
jectile. 

ElOTA- 

lion. 

n^r.i\    '  Connter 

Pounds. 
75 
100 

Pounds. 
775 
770 

0 

50 
50 

hiches.      Inches. 
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Te9t  of  Bpiral  8pring$,  IS-ineh  mortar ,  Bteel,  No.  /,  on  carriage  JVo.  10,  B.  I  f 


Charge  I  Weight 

of       !   of  pro* 

powder.    Jectile. 


JecW   '    ***" 


Pounds. 


InAa.    l^ 


1*1 

li- 

15 

T) 

m 

'V' 

15 

15' 

r 

15; 

r. 

15 

1% 

15 

15: 
15 

ii 

15 
1          1^ 

r- 

16 
ISi 

It 

191 


T«ti  ofipiral  $pring$,  Ig-inch  mortar,  cast  iron,  No.  10,  on  carriage  No.  2,  R.  I.  f 


Charge 

of* 
powder. 

Weight 
of  pro- 
jectile. 

Elevft- 
tion. 

ReooU. 

Counter  j 
reooil.    , 

Pounds. 
30 
45 

73 
79 
79 

Pounds. 
624 
626 
6S0 
623 
624 
625 

0 

50 
50 
50 
50 
50 
45 

Inches. 
9 
11 
13 
14 
14 
14 

Inches. 
8 
12 
13 

}? 

Charge 

of 
powder. 


Weight 
of  pro- 
jectile. 


I 


Pounds.  '  Pounds. 
79ft|  624 

81  633 

81     I  C30 

81     I  630 

81     I  625 


tion.   I  tviixl 


I 


IndM. 
14 

IS}' 

16 


Indrt 

m 

Vi 

le 
le 


Test  of  epiral  springs,  li-inch  mortar,  oast  iron,  Xo,  43,  on  carriage  No,  5,  B.  I.  F 


Charge 

of 
powder. 

Pounds. 
22 

1i^ 

Weight 
of  pro- 
Jeclile. 

Eleva- 
Uon. 

Recoil. 

Connter 
recoU. 

Charge 

of 
powder. 

Weight 
of  pro- 
Jeclile. 

Eleva- 
tion. 

Reooil 

Btf«i 

Pounds. 
697 
628 

630 

0 

50 
50 
50 

Inches. 

8 

1?» 

Inches. 

Pounds. 
80 

Pounds. 
626 
626 
624 

o 
50 
50 
50 

Indus. 

18 

B.  I.  L 


Test  of  spiral  springs,  12-inch  mortar,  cast  iron,  No.  .T7,  on  carriage  No.  6,  ^'  ^ 


Charge 

ot 
powder. 

Weight 
of  pro- 
je<tile. 

Pounds. 

1,013 

1,007 

1,009 

801 

Eleva- 
tion. 

o 
65 
65 
65 
60 

Reooil. 

Connter  , 
recoil. 

Charge 

of 
powder. 

Pounds. 
73 
76 
75 
74 

Weight 
of  pro- 
jectile. 

Eleva- 
tion. 

Recoil. 

rewiJ. 

Pounds. 
22 
22 
22 
63A 

Inches. 
13 
12i 

Inches. 

12} 
17 

Pounds. 
800 
800 
802 
797,\ 

o 
50 
40 
40 
40 

Ineha. 
J7| 
17 
17 
17 

Iwha. 

I'il 
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B,  /.  F, 


Tnt  of  tpiral  9fring;  IB-tneh  WMriar,  oiut^nmf  No,  46,  on  carriage  No.  7,  \i  j»  ^ 


EleT»-    T>_,.n      Connter 


Teei  of  spiral  ttpringt,  IS-inck  mortor,  east  iron.  No,  SS,  on  carriage  No,  10,  B.  I.  F, 


Charge 

of 
powder. 

PoundM. 
02 
71 
79 
7B 
79 


Y/i?l5*    XleT-. 


of  pro- 
jectile. 

PoundB. 

780 

©lA 

627 


tion. 


Recoil. 


3         InehM. 

60  174 

50    

60  '  I7i 

60  17 

50  17 

I 


Cmmterl    ^^l^     Y/ti'^  '  Vitv^ 


reooll.    I 


I 


powder. 


of  pro- 
jectile. 


t 


Intkea.  i  PwtndM.  Poundt. 
.     l«§  ,  79  e27 

79  ,     829 

26  1,013 
25  1,012 
25     1,018 


174 
17    , 
17 


tion. 


BM)on. 


Coonter 
recoil. 


Inehet.      Inehu. 
174         "4 


U 


i? 
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The  diil'ereuces  in  Appearance  of  the  smoke  were  not  great;  that 
from  Nos.  3  and  4  being  somewhat  darker  than  the  others,  and  there- 
fore showed  more  distinctly  agq.inst  the  light-gray  sky. 

On  the  following  day  the  same  shell  were  charged  as  follows: 

No.  1, 10  ounces  powder. 

No.  2, 10  ounces  powder  and  1  ounce  powdered  charcoal. 

No.  3, 10  ounces  powder  and  one-half  ounce  lamp  black. 

No.  4, 10  ounces  powder  and  2  ounces  graphite. 

No.  6, 10  ounces  powder  and  3^  ounces  sulphur. 

No.  6, 10  ounces  powder  and  l|  ounces  resin. 

The  volume  of  powder  being  10  in  each  case  against  3  of  the  other 
material. 

The  charges  were  exploded  against  a  dark  background  of  brush.  As 
before,  the  differences  of  color  were  not  decided,  but  in  this  case  No.  6, 
powder  and  resin,  appeared  the  darkest,  and  therefore  the  least  visible 
against  the  brush  background.  With  this  exception  the  smoke  in  each 
case  was  bluish  white,  and  was  distinctly  visible. 

On  April  26  the  shells,  loaded  as  before,  were  discharged  against  a 
dark-green  background  of  pine  trees.  On  this  occasion  even  le-ss 
differences  than  before  in  the  color  of  the  smoke  were  observable, 
being  bluish  white  in  each  case. 

From  the  above-described  experiments  it  appears  that  it  is  exceed- 
ingly difficult  to  make  a  decided  change  in  the  color  of  powder  smoke. 
The  nature  of  smoke  in  general  is  such  that  it  is  likely  to  reflect  the 
shorter  and  refract  the  longer  rays  of  the  spectrum,  and  thus  to  appear 
bluish  or  brownish  according  as  it  is  seen  against  a  dark  or  a  light 
background. 

The  board  is  of  the  opinion  that  to  darken  the  color  of  the  ordinary 
X>owder  smoke,  which  appears  to  be  the  only  change  which  it  is  prac 
ticable  to  make,  would  not  increase  its  visibility  against  any  ordinary 
background  except  the  sky,  and  as  it  is  believed  that  in  service  it 
would  ordinarily  be  projected  below  the  sky  line,  it  is  thought  that 
this  change  would  not  be  desirable. 

Frank  Heath, 
Captain^  Ord.  Depart.^  U.  8.  Army  {senior  member  present). 

William  Gbozier, 
Captain^  Ordnance  Department^  U.  &  Army. 

The  Chief  of  Oednance,  U.  S.  Abmy, 

Wa^hington^  D.  0. 

(960-A-'94) 
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PROGRESS  REPORT  UPON  EXPERIMENTS  MADE  TO  DETERMINE 
DIMENSIONS  OF  CARTRIDGE  CASES  FOR  S.S-INCH  GUN  USING 
SMOKELESS  POWDER. 

The  Oednancb  Board,  U.  8.  A., 
Sandy  Hook  Proving  Ground, 

October  4,  1894. 

Sir:  Complying  with  your  instructions  of  September  22, 1894,  the 
board  respectfully  submits  the  following  progress  report  upon  experi- 
ments made  to  determine  the  proper  dimensions  of  cartridge  case  for 
[I  charge  of  smokeless  powder  for  flxed  ammunition  for  the  3.2-inch 
deld  gun. 

Under  date  of  April  19, 1894,  the  Department  issued  a  circular  letter 
bo  the  prominent  powder  manufacturers  of  the  United  States,  for  which 
see  Appendix. 

In  response  to  this  advertisement,  two  manufacturers,  the  Leonard 
Smokeless  Powder  Company,  of  Baychester,  N.  Y.,  and  the  Maxim 
Torpedo  and  Powder  Company,  of  Farmingdale,  K.  J.,  have  delivered 
samples  for  test.  (The  California  Powder  Works  have  also  given  notice 
)f  a  shipment  which  has  not,  however,  up  to  date,  come  to  hand.)  In 
testing  these  samples  the  3.2inch  rifle  with  Driggs  Schroeder  breech 
mechanism  and  also  that  with  the  Gerdom  breech  mechanism  were 
ised,  each  being  adapted  to  metallic  ammunition  and  having  the  same 
chamber  capacity.  Considerable  difficulty  was  encountered  in  finding 
I  practical  method  of  reducing  the  powder  space  in  the  chambers  of 
:hese  guns.  The  method  first  adopted  was  to  fill  the  metallic  cartridge 
:ase  to  the  necessary  depth  with  a  mixture  of  zinc  and  antimony,  an 
ixial  hole  being  bored  through  the  filling  through  which  the  flame  from 
he  cap  was  communicated  to  the  charge.  This  hole  was  filled  with 
*ifle  ]>owder  to  insure  ignition.  It  was  found,  however,  that  on  dis- 
charge this  filling  was  set  back  violently  against  the  breechblock,  the 
iction  on  the  latter  being  similar  to  that  due  to  an  excessive  powder 
;)re88ure.  The  mechanisms  of  both  guns  were  seriously  strained,  and 
t  was  necessary  to  abandon  this  method.  The  cartridge  case  was  there- 
bre  set  aside  and  a  solid  steel  plug  was  made,  the  outer  dimensions  of 
.vhich  were  exactly  the  same  as  those  of  the  rear  portion  of  the  metal- 
ic  case.  This  plug  could  be  lengthened  by  screwing  metallic  disks  to 
:he  end;  a  copper  cup  was  also  attached  to  the  end  of  the  plug  to  act 
IS  a  gas  check.  This  device  lias  worked  well  and  will  be  used  through 
>ut  the  test. 

LEONARD   POWDER. 

Four  samples  have*been  furnished  by  the  Leonard  Smokeless  Powder 
])ompany.  They  are  designated,  respectively,  W.  A.  X^.  cylindrical, 
iV.  A.  X32  tubular.  Ruby  X^  cylindrical,  and  Ruby  Xu  tubular.  The 
irst  two  are  made  from  the  same  formula  and  differ  only  in  that  the 
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grains  of  the  first  are  solid,  being  five-sixteenths  inch  long  and 
five-sixteenths  inch  diameter;  the  second  is  tubular,  seven- sixteenths 
inch  long,  three-eighths  inch  diameter,  diameter  of  hole  three- 
sixteenths  inch.  The  last  two  are  also  from  the  same  formula,  the  first 
solid  five-sixteenths  inch  long,  and  nine  thirty-seconds  inch  diameter, 
sec^ind  three-eighths  inch  long,  thirteen  thirty-seconds  inch  diameter, 
diameter  of  hole  three-sixteenths  inch.  Preliminary  firings  were  also 
made  with  a  sample  on  hand  of  the  original  Leonard  formula.  This 
was  found,  however,  to  be  too  slow  for  the  purpose  intended.  The 
results  with  the  four  samples  submitted  were  excellent.  With  a 
powder  space  of  62  cubic  inches — about  one-half  the  original  chamher 
capacity — a  velocity  considerably  greater  than  that  required  was 
obtained  with  a  pressure  not  exceeding  26,000  pounds.  The  tests  of 
these  samples  will  be  continued,  and  it  is  expected  that  the  standard 
results  can  be  obtained  with  a  powder  space  of  about  50  cubic  inches. 
The  ballistic  qualities  of  this  powder  are  undoubtedly  all  that  could  be 
desired.  It  contains  considerable  nitroglycerin.  The  effects  of  erosion 
and  its  stability  are  still  to  be  determined. 

MAXIM-SOHAPPHAUS. 

This  powder  was.furnished  by  the  Maxim  Torpedo  and  Po\vder  Com- 
pany. It  is  of  a  dark-brown  color,  hard  and  brittle.  It  is  made  in  round 
rods  perforated  axially  with  seven  holes  each  one  thirty-second  inch 
diameter,  diameter  of  rods  three-tenths  inch.  The  samples  tested  were 
identical  except  in  the  length  of  the  rods,  the  lengths  tried  being  5-inch, 
1-inch,  0.3-inch,  and  O.lSinch,  respectively,  the  latter  series  giving  the 
best  results.  This  appears  to  be  a  very  promising  powder,  and  there  is 
no  doubt  but  that  with  50  cubic  inches  of  powder  space  the  standard 
results  can  be  secured. 

Tlie  stability  and  erosive  eft'ects  of  this  powder  have  yet  to  be 
ascertained. 

It  is  said  to  be  a  nearly  pure  gun-cotton  powder,  containing  but  10 
per  cent  nitroglycerin. 

TEOISDOBFF  POWDER. 

For  comparison  with  powders  of  domestic  manufacture  tests  with 
reduced  chamber  were  made,  using  the  Troisdorff,  a  foreign  powder 
described  in  Report  of  Chief  of  Ordnance  for  1893,  page  399.  Fair 
results  were  obtained,  a  charge  of  17^  ounces  in  a  chamber  of  62  cubic 
inches  capacity  giving  1,423  foot-seconds  velocity  with  30,600  jwunds 
pressure.  So  far,  however,  as  ballistic  results  are  concerned  the 
powders  of  domestic  manufacture  are  superior  to  the  Troisdorff,  and 
there  is  no  reason  to  believe  that  they  are  not  equal  to  the  latter  in 
other  desirable  qualities. 

Appended  to  this  report  are  tables  giving  a  summary  of  all  the 
results  obtained  up  to  date  in  connection  with  these  tests. 

Frank  H.  Phipps, 
Major,  Ordnance  Bepartvient^  U,  8,  Army,  President. 

Frank  Heath, 
Captain,  Ordinance  Department,  U.  8.  Army. 

William  Crozier, 
Captain,  Ordnaiice  Department^  17.  8,  Army. 
The  Chief  of  Ordnance,  CJ.  S.  Army, 

Washington,  D.  0. 
(2831) 


igitizedbyLriOOgle 


Digiti 


EXPERIMENTS  WITU  FIXED  AMMUNITION  FOB  3.2-INCH  GUN.      649 


11 

!|a 

•5  p 

4 

1 

ll      5 

!    8'        S 

^ 

1 

i 

11        li^ 
11        W 

^8         -^si-a^ 

8 

.S 
d 

i 

Jill 

rr 

6;° 

kJo  ao  ao 

^     M    M 

< 

"< 

^  ^    ^ 

1 

2 

•taiiSf  pio||  joj  «fl9i93ioms 

§ 

^  s    s 

0 

lliJi 

§     S     §     § 

S    g[  s   sf  ^ 

i  §  §  § 

sf  sS  a  s 

.^A^.m..'^ 

^^.^^'-/s^ 

*^^-i* 

/^^w- 

,*/S^**,^-i»/*-N^.».^^      / 

<WA^ 

«*/s^ 

/*^^ 

>. 

iSsi 

iiggiSii 

iigiiiis 

ss 

SI 

51 

55=I3SSS 

'i 

r'-"'- 

i 

^'^-;5^-^-^- 

^^^^-r^^ci94 

-.p- 

^- 

^^ 

^-^'^-^-^-^'^'^' 

a< 

*i 

o 

> 

v^v^>i<'v-k 

«>^v^^^,^«« 

5i5 

%--s/* 

/S.*VW\^N/*.V.*V^ 

-N-^S^  V^/i*,N^V*  WV** 

,,„^^ 

V^V^ 

>-N^ 

s*v^,^>/^>^s^>^v^ 

1  i* 

00 

SJ 

5? 

m      CO      CO 

CO        CO        CO        CO 

@ 

@ 

3 

il 

g  ?;   r. 

CI       ?l       C4       ?i 

&  3  s  s 

a 

!9            - 

.    «s      cc 

o       -^ 

^ 

_, 

^   ^   ^ 

^     ^     ^     ^ 

c< 

C» 

w 

C4      et      M       N 

$     X       « 

e     to 

*n 

lA 

lO        CO        CO 

«      «      ?g      ri 

« 

« 

<9 

«>       «       «»       « 

•s 

l;s 

»5 

M-^ 

5    oo      cc 

OO       X 

X 

X 

XXX 

X       X       X       X 

« 

X 

X 

X       X        X       X 

^S  ^ 

o 

ir 

r-^ 

o     «e 

«o 

<o 

2     S2     S 

«      rt      rt      » 

s 

o 

«D 

S    2    S    S 

f> 

2   fr»  u^ 

i^i-i-i" 

u^  u^  %:'=>  u<*>  u.'^  C^  u^  C 

o 

M 

«        r^        •<«•       CO 

S 

rr 

rr: 

l^rFFFFFI 

-1- 

»i^        ^        ,M         «H 

» 

.  e:S    S^ 

3  ^ 

» 

s 

t^        «        CO 

CO      ec      CO      CO 
^     ^      ^      ^ 

c« 

C9 

CO 

CO        CO        CO        CO 

5 

1  i?  ^• 

•3  -^ 

(^ 

>» 

»  s.  1 

^      *i      ^      ^ 

p.     p,     c     c« 

"E. 

^ 

^ 

■J    «:    4J     ^ 

a     a 

a 

a 

<   S,   St 

(»     c»     c^     c^ 

<£ 

i 

6 

8  6  S  S 

t 

^    s 

£      '<3 

tn 

1  ^ 

4 

1    5) 

bO 

7     S 

5 

5  S 

d 

r^ 

^'       rJ- 

& 

1 

^    1. 

a 

1.1 

1    11 

.5 

•eg 

1     ni 

CO 

?  11 

ci  Hci'a 

CO       CO 

Digitized  by 


Google 


c 

'A 


I 

I 

!. 


s 

I 


8. 


I 


h 


*2 


5    a 


I 


|S«?f    S"    8    3    2"    S'    ?5    ?!    S    S    2' 


i  §  §  § 

s    s  s'  s 


I 

> 


8-  SSfeE^S^SSir 


>> 

^ 

I 

1 

« 

s 

t 

n 

JS 

•    n      CO      n      c9      CO 
*t  w    53     N     o«     c5 


&*    SS    &'    &'    S    S    @     S     S    €    s    s 


JJaoaoooaooDaoaoao 
•er?c9cocoeo(0««D 


00        00      00      00      00      ac> 

<D  «D       «o       «s       «o        CO 


Weight  cbarge. 

I°i2 

n^i^rrrrri'^rri  ^i  ^ 

O       «9 

o 

s^ 

aT 

i"i"  Fr*rF.rFr  i^Fi  -^i  - 

•4M 

« 

00      'oo 

22«2SSS§"^§S     «     " 

«      n 

eo 

« 

1694 
Sept. 

Sept. 

i  t 

6 

1 

1 

1 

i. 
il 

c  S 
©•2 

n| 

II 

CO 

% 

4 

igitizedbyLriOOgle 


Digiti 


SXPERDIENTS  WITH  FIXED  AMMUNITION  FOR  3.3-INCH  ODN.      551 


o 


o 

Q 

o 
3! 


S«-3'  ^  ^  s   :f  S  ^  i  8'  8   s' 


§§iis§3s§§ii3»;§§i§giiei 


CO       M       CO       CO       C9       «  lO 

;3'    S    ^    S    S$    ^    9    ^ 


@  s 


Ee*     M     M     M     m 


<-i     .H     M     e^     04 

•O       lA        «^       <D       «> 


00 

OO   00   S   00   00   00 
<D   «0   «   «   «D   « 

CO   00   00   90   00 

S  2  S  S  S 

•4 

8 

8  8  8  8  i;  S 

►9   ►O   (^   1^   ^9   »^ 

Aug.  17 
Aug.  17 
Sept.  20 
Sept.  20 
Sept.  20 

1 

i 

1 

I 


SI 


co- 


Digitized  by 


Google 


Digitized  by 


Google 


Appendix    37. 


SPECIFICATIONS  FOR  SMOKELESS  POWDERS  FOR  FIELD,  SIEGE,  AND 

SE  AC  OAST  GUNS, 

[Circular  Letter.] 

smokeless  powder  fob  3.2-inch  b.  l.  field  gun,  steel,  usii^a 
metallic  cartridge  case. 

Office  of  the  Chief  of  Ordnance, 
United  States  Army, 
Washington^  D.  C,  April  19j  1894. 

Gentlemen  :  The  Department  desires  to  procure  at  an  early  date 
samples  of  smokeless  powder  for  trial  with  the  3.2-inch  B.  L.  field  ^un. 
The  powder  will  be  tested  in  a  gun  adapted  for  a  metallic  cartridge 
case  with  rear  ignition.  The  cartridge  case  at  present  available  has  an 
interior  clear  length  of  12.15  inches,  interior  diameter  (slightly  conical) 
average  3.53  inches,  and  a  capacity  of  114  cubic  inches.  The  total 
volume  of  bore  of  gun,  including  powder  space  in  case,  is  690  cubic 
inches,  nearly;  and  the  travel  of  shot  68.6  inches. 

The  object  now  is  to  find  a  smokeless  powder  for  the  service  of  this 
^un  with  fixed  ammunition  and,  concurrently,  to  determine  the  suitable 
capacity  of  cartridge  case  for  tlie  powder.  Experiments  will  be  made 
with  samples  of  powder  procured  to  ascertain  the  least  charge  of  a 
powder,  otherwise  good,  and  the  requisite  spacing,  adapted  to  give  an 
initial  velocity  of  about  1,450  foot-seconds  with  a  projectile  weighing 
16.5  pounds  and  a  pressure  not  exceeding  30,000  pounds  per  square 
inch. 

A  powder  which  would  be  deemed  suitable,  for  ballistic  properties, 
should  fulfill  these  conditions  with  a  considerably  reduced  powder  space 
over  that  aflbrded  by  the  present  cartridge  case;  or,  when  fired  in  this 
case,  should  give  a  considerably  lower  pressure  than  30,000  pounds, 
other  conditions  remaining  the  same.  No  material  change  can  be 
admitted  in  the  diameter  of  the  present  cartridge  case,  hence  whatever 
reduction  of  the  present  i)owder  space  may  be  found  practicable  will 
be  applied  to  shorten  the  length  of  the  case  to  be  designed  for  service. 

Having  these  conditions  in  view,  you  are  requested  to  state  a  price 
for  delivery  to  the  commanding  officer,  Sandy  Hook  Proving  Ground, 
within  30  days  after  notice  of  acceptance  of  bid,  of  20  pounds  of 
smokeless  powder  for  3.2-inch  B.  L.  field  gun,  with  the  understanding 
that  the  Department  will  have  the  privilege  of  increasing  the  quantity 
as  may  be  desired,  to  an  amount  not  exceeding  250  pounds  at  the  price 
stated,  for  early  delivery  at  a  subsequent  date. 

In  reply  to  this  letter  you  are  also  requested  to  state  at  what  price 
you  could  deliver  say  5,000  pounds  of  powder  like  your  sample. 
Respectfully, 
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Specifications  for-sampleM  of  smokeless  powder  for  S-ineh,  7ijick.  vi,,j 
and  10  inch  breech-loading  cannon. 

The  objects  of  procuring  these  samples  of  smokeless  powder  an-i. 
seek  the  most  suitable  types  of  smokeless  powder  attainable  for  >*.-. 
ice  use  in  the  cannon  mentioned,  and  to  foster  the  development  ^ 
their  manufacture  in  this  country.  To  further  these  aims  the  Depar* 
meat  will  test,  free  of  charge,  for  the  guidance  of  those  whose  ofes  i. 
undertake  to  furnish  these  samples  may  be  accepted,  a  reasonablennt 
ber  of  such  preliminary  samples  as  they  may  furnish  for  this  purpf^.^. 

The  ballistic  data  of  the  cannon  in  question  and  the  standard  balli<; 
requirements  for  the  present  service  powders  are  as  follows: 


5-inoh 
B.L.ait]e. 


7-iiich 
B.L. 


KL.rilfe.    B.Ljl 


Diameter  of  powder  chamber incheii. . 

Clear  length  of  powder  chnmber do 

Volume  of  powder  chamber do — 

Travel  of  snot  in  bore do  — 

Total  Tolnme  of  bore,   incladlng  chamber,  cubic 

inches 

Weight  of  projectile ponndb.. 

Powder,  prenent  service 

Weiji^ht  of  charge pounds. . 

Initial  velocity foot-seconds.. 

Maxim  am  pressure  per  square  inch pounds . . 


5.7 
15.15 
395.0 
119.8 

2,825 

46 

Sph.  hex. 

12.5 

1,830 

36,000 


7.2 
7.465 
3,167 
81.25 

3,500 
105 
Oranular. 

10 

1.085 

28,500 


9.3 
51 
3,616.7 
266.25 

14,110 

aoo 

Br.  wis 

1,960 
37,000 


Br.p> 


REQUIREMENTS  FOR  ACCEPTANCE. 

Each  sample  is  to  consist  of  an  amount  estimated  as  sufficient  to  fin 
nish  ten  ftill.  charges  and  must  be  in  one  uniform  lot.  All  the  powrie: 
must  be  practically  smokeless^  at  least  not  producing  a  smoke  dorjL 
of  domestic  manufacture,  and  subject  to  inspection,  including  test  an; 
proof,  before  acceptance ;  and  it  will  not  be  paid  for  unless  it  falfiUstk 
requirements  herein  stated. 

Ballistic  qualities. — The  samples  must  show  the  following  baUisrir 
qualities  for  acceptance: 

Five-inch  siege  gun :  Initial  velocity  about  1,830  foot-seconds  aol 
maximum  pressure  not  greater  than  14  tons  (31,360  pounds)  persqaa.'t 
inch. 

Seven-inch  siege  howitzer:  Initial  velocity  about  1,085  foot-second' 
and  maximum  pressure  not  greater  than  12  tons  (26,880  poimds)  \t: 
square  inch. 

Eight-inch  seacoast  gun :  Initial  velocity  not  less  than  2,000  foot 
seconds  and  maximum  pressure  not  greater  than  15  tons  (33,600  pounds 
per  square  inch. 

Ten-inch  seacoast  gun:  Initial  velocity  not  less  than  2,025 foot-seo 
onds,  and  maximum  pressure  not  greater  than  15  tons  (33,600  ponud> 
per  square  inch. 

Stability. — ^The  powder  must  be  not  unduly  subject  to  accidental 
ignition  or  explosion  or  to  deterioration  under  exposure  to  climatic  cor 
ditions  or  in  storage.  It  must  also  withstand  successfully  the  following 
test,  or  an  equally  sensitive  test  for  decomposition :  Heated  to  n  ten 
peratureof  150^  to  155^  F.  it  must  not  produce  any  discoloratiou  oi 
potassium  iodide  starch  paper,  partially  moistened  with  dilate giyctric. 
in  less  than  twelve  minutes. 
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wiinin  une  resuirs  pracucauy  oDraiiiauie  m  rne  actual  inosr  aavancea 
state  of  the  maimfacture  of  these  types  of  i)owder,  and  it  is  desired 
that  the  margin  thus  allowed  3hall  be  employed  in  the  development  of 
the  following  additional  qualities,  which  are  considered  as  essential  in 
a  satisfactory  service  powder: 

It  should  give  uniform  ballistic  results. 

It  should  cause  the  least  practicable  erosion  of  the  bore. 

It  should  possess  the  greatest  practicable  stability  against  accidental 
explosion  or  deterioration  under  exposure  to  climatic  conditions  and  in 
storage  or  transportation. 

For  the  seacoast  guns,  the  highest  attainable  projectile  energies, 
within  allowable  limits  of  erosion  and  pressure,  are  desired. 

For  the  siege  pieces  it  is  not  desired  to  increase  the  projectile  ener- 
gies above  those  stated,  and  improvements  in  the  ballistic  qualities 
should  be  directed  to  the  reduction  of  the  erosion  and  the  charge. 

INSTRUCTIONS  TO  BIDDERS. 

Bids  may  be  made  for  one  or  more  of  the  samples  required. 

Bidders  should  state  the  approximate  weight  of  charge  which  they 
estimate  as  suited  to  ful^l  the  ballistic  requirements,  and  should  make 
their  bids  for  a  number  of  pounds  estimated  as  sufficient  for  ten  full 
charges  at  a  stated  price  per  pound,  delivered  at  Communipaw,  N.  J., 
and  should  state  how  soon  after  the  receipt  of  the  order  the  powder 
will  be  delivered. 

Bidders  should  also  state  a  price  per  pound  for  such  further  quantity, 
not  greater  than  twice  the  amount  named  in  the  bid,  as  may  be  ordered 
by  the  Chief  of  Ordnance,  to  be  delivered  as  above  at  an  early  date 
after  the  receipt  of  the  order  therefor. 

The  Department  reserves  the  right  to  reject  any  or  all  bids  or  parts 
thereof. 

Blank  forms  on  which  proposals,  must  be  made  can  be  had  on  appli- 
cation to  this  office. 

Envelopes  containing  proposals  should  be  marked  "Proposals  for 
smokeless  powder,"  and  addressed  to  the  Chief  of  Ordnance,  United 
States  Army,  Washington,  D,  C. 

D.  W.  Flagler, 
Brigadier' General  J  Chief  of  Ordnance  j  U.  8.  A, 

Office  of  the  Chief  of  Ordnance, 

War  Department.  August  4,  1894. 
(121) 
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annual  report  of  chief  ordnance  officer,  department  of 

the  platte. 

Headquarters  Department  of  the  Platte, 

Office  of  Chief  Ordnance  Officer, 

Omahay  Nehr,j  June  30^  1894, 
General:  1  have  the  honor  to  submit  the  following  report  of  the 
operations  of  this  office  and  of  the  Omaha  Ordnance  Depot  during  the 
past  year : 

OMAHA  ORDNANCE   DEPOT. 

The  depot  has  been  maintained,  as  has  been  the  case  for  the  past 
three  years,  simply  as  a  reserve  of  stores  for  field  service,  to  be  drawn 
upon  only  in  an  emergency.  The  stores  kept  on  hand  are  sufficient  to 
reequip  about  300  infantry  and  200  cavalry.  Owing  to  the  impending 
change  in  small  arms  the  stock  of  ammunition  has  beeu  materially 
reduced  by  issues  to  troops.  There  are  on  hand  at  present  only  192,852 
ritie  and  38,698  carbine  ball  cartridges,  caliber  .45.  Most  of  the  leather 
work  was  oiled  this  spring,  and  everything  is  in  readiness  to  issiie  when- 
ever needed. 

ORDNANCE  STORES. 

Only  one  complaint  of  the  quality  of  the  stores  furnished  by  the 
Department  to  the  Army  has  been  received.  Changes  have  been  sug- 
gested, as  will  be  noted  in  the  course  of  this  report,  but  no  defects  due 
to  bad  materials  or  poor  workmanship  at  the  arsenals  have  been 
reported  to  me,  except  in  the  case  of  a  rather  insignificant  article,  the 
paster  used  in  stopping  the  bullet  holes  in  the  targets.  The  adhesive 
material  used  was  reported  to  be  insufficient  to  iiold  the  paster  firmly. 
A  special  report  of  the  facts  was  made  September  15, 1893,  and  I  was 
informed  that  the  amount  of  gum  composition  used  on  the  pasters 
will  be  increpsed  in  future.  Doubtless  there  will  be  no  further  com- 
plaint. 

THE   CALIBER   .38  REVOLVER. 

In  my  last  annual  report  I  stated  that  some  defects  in  the  new  revol- 
ver had  been  developed.  After  the  termination  of  the  target  practice 
season  these  alleged  defects  were  investigated  and  a  full  report  was 
forwarded  September  15, 1893.  Directions  for  the  use  of  the  revoh  cr 
liave  since  been  issued,  and  as  the  men  become  more  familiar  with  the 
weapon  they  get  better  results  from  it.  Several  cavalry  officers  have 
stated  that  their  revolvers  work  all  right  and  the  accuracy  is  consid- 
erably superior  to  that  of  the  old  caliber  .45.  Others  have  stated 
that  the  mainsprings  are  too  weak  and  sometimes  fail  to  explode  the 
cartridge. 
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iui^tead  of  to  the  left.  Most  officers  in  this  department  prefer  to  have 
the  revolver  break  to  the  right,  and  I  concur  in  this  preference.  It 
makes  little  difference  on  foot,  and  it  is  even  probable  that  with  prac- 
tice, more  rapid  firing  conld  be  done  dismounted  with  a  revolver  break- 
ing to  the  left  than  with  one  on  the  reverse  plan.  The  revolver  is,  how- 
ever, essentially  a  wesL\)on  for  use  on  horseback,  and  the  reason  is  plain 
why  the  cylinder  should  o\^u  to  the  right.  The  reins  are  held  in  the 
left  hand  and  the  revolver  in  the  right  in  firing.  It  is  simply  a  ques- 
tion as  to  which  hand  can  be  more  conveniently  emptied  so  that  it  can 
be  used  to  handle  the  cartridges.  I  think  it  is  evident  that  the  revolver 
can  be  thrown  into  the  left  hand  much  more  easily  than  the  reins  can 
be  changed  to  the  right.  It  follows,  therefore,  that  the  cylinder  should 
open  to  the  right. 

I  would  recommend  that  this  change  be  made  if  the  construction  of 
the  pistol  will  admit  of  it,  and  that  the  mainspring  be  given  more  power. 

CURB    BIT,  MODKL  1892. 

Some  of  these  bits  have  now  been  in  use  in  each  cavalry  troop  in 
this  department  for  nearly  a  year.  So  far  as  I  have  been  able  to  learn 
from  conversation  with  officers,  they  have  given  entire  satisfaction, 
and  troop  commanders  are  anxious  to  completely  equip  their  horses 
with  them.  The  bit  is  simple,  handsome,  strong,  and  comfortable  for 
the  horse. 

V,  S.  MAGAZINE   RIFLE,  CALIBER  .30,  MODEL   1892. 

The  new  rifie  has  been  on  exhibition  in  my  office  and  at  Fort  Omaha 
forabout  two  months  and  has  been  examined  by  many  officers  and  civil- 
ians. There  has  been  no  oi)portunity  to  try  it  at  the  range  as  I  have  no 
ammunition  for  it,  but  its  general  appearance  and  action  have  found 
much  favor.  One  objection  that  is  frequently  made  to  the  gun  is  that 
the  position  of  "  carry  arms  "  with  it  is  very  uncomfortable.  The  bolt 
handle  does  materially  interfere  with  the  grasp  at  the  sm^l  of  the  stock. 
The  remedy  is,  however,  plain;  the.Army  must  abandon  the  '* carry'' 
altogether.  It  is  also  quite  probable  that  the  "  right  shoulder  ^  position 
should  be  changed.  Certainly  no  s[)ortsman  ever  carried  his  gun  while 
hunting  as  prescribed  in  tactics  for  **  right  shoulder  arms."  The  tactics 
must  suit  the  rifle,  and  they  become  obsolete  as  soon  as  an  improved 
weapon  renders  them  inconvenient. 

ENGLISH  CAVALRY  SABER. 

The  English  cavalry  saber,  refened  to  in  my  last  rei>ort  as  under  trial 
by  the  Ninth  Cavalry,  was  returned  to  the  Ordnance  Office  November 
f],  1893,  with  an  able  and  exhaustive  report  by  Lieut.  A.  B.  Jackson,  of 
that  regiment,  which  was  concurred  in  by  Col.  Biddle,  commanding  the 
Ninth  Cavalry. 

I  am  personally  not  in  favor  of  fuinishing  the  saber  to  the  enlisted 
men  of  the  cavalry,  as  I  regard  it  as  practically  an  obsolete  weapon; 
but  if  the  cavalry  officers  desire  it,  1  would  make  it  as  efficient  and  sat 
isfactory  as  possible.  I  therefore  concur  in  Lieut.  Jackson's  recommen- 
dations that  the  shape  of  the  guard  and  the  mode  of  forming  the  hilt 
out  of  the  blade  in  the  English  saber  be  adopted,  and  also  the  wooden 
lining  and  wide  mouth  i)iece  for  the  scabbard. 
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KAHAN  INTBEKCHING  TOOL. 

This  ingenioas  tool,  which  *s  a  combination  of  a  shovel,  hatchet,  and 
pick,  was  thoroughly  tried  at  Fort  D.  A.  Eussell,  but  did  not  give  satis- 
factory results.  The  metal  of  which  the  stock  of  the  tool  was  made  was 
too  soft  and  the  wooden  handle,  dried  out  by  the  climate  of  Wyoming, 
would  not  stay  in  its  place.  A  much  better  tool  can  undoubtedly  be 
made  on  the  same  principle. 

DODGE  BLANKET-ROLL  SXTPPOBT. 

This  equipment  was  tried  by  a  company  of  the  Second  Infantry  in 
competition  with  the  Merriam  pack  and  the  blanket  bag.  The  report  of 
Oapt.  Kinzie,  who  conducted  the  test,  was  very  much  in  favor  of  the 
I>odge  support.  I  did  not  deem  the  trial  by  a  single  company  sufficient, 
and  recommended  further  experiment  by  several  different  organizations. 
Tliis  is  now  in  progress  at  Fort  D.  A.  Russell,  where  four  companies 
have  been  supplied  with  twenty  each  of  the  Dodge  support  and  the 
improved  Merriam  pack.  These  are  to  be  thoroughly  tried  this  season 
in  competition  with  each  other  and  the  service  blanket  bag. 

THE   "  SUKBFAST  "  GIBTH  FASTENER. 

This  device  was  given  a  thorough  and  impartial  trial  by  the  Sixth 
and  Ninth  regiments  of  cavalry.  The  unanimous  opinion  of  the  offi- 
cers who  superintended  the  trial  was  against  its  adoption  for  the  serv- 
ice saddle,  though  it  is  probably  valuable  for  civilian  riding.  Its 
adoption  was  therefore  not  recommended. 

HEELER  RASP. 

This  blacksmith's  rasp,  as  modified  by  the  manufacturers  to  suit  the 
requirements  of  cavalry  service,  was  tried  by  the  Sixth  Cavalry.  The 
reports  received  indicate  that  the  rasp  is  now  very  satisfactory,  and  I 
would  recommend  further  trial  of  the  rasp  on  a  more  extended  scale. 

ECONOMIC  FEED  BAG. 

This  bag  has  the  open  end  covered  with  netting  except  a  hole  for  the 
horse's  nose  and  is  designed  to  keep  the  horse  from  wasting  grain.  The 
idea  was  regarded  as  a  good  one  by  cavalry  officers,  but  the  nose  bag  as 
a  whole  was  not  satisfactory  on  account  of  its  shape,  the  insufficiency  of 
ventilation,  and  the  inferiority  of  its  material.  It  is  possible  that  the 
ventilated  service  bag,  «)ade  on  the  economic  principle,  would  receive 
more  favor. 

ALUMINIUM  CARTRIDGE-BELT  PLATES. 

Ten  cartridge-belt  plates  made  of  aluminium  were  sent  to  Fort  Omaha 
by  Lieut.  W.  C.  Brown,  First  Cavalry,  under  instructions  from  the  War 
Department,  for  trial.  The  report  of  Capt.  Waring,  whose  company 
tri^  them,  was  decidedly  in  favor  of  the  aluminium  plate.  I  concur  in 
the  opinion  that  all  parts  of  the  equipment  should  be  made  as  light  as 
possible,  but  I  have  several  times  pointed  out  the  advantage  of  doing 
away  with  the  belt  plateentirely  for  infantry  and  using  a  buckle,  which 
might  of  course  be  made  of  aluminium,  such  as  is  now  supplied  with  the 
cavalry  belt.  It  would  be  lighter,  more  easily  fastened,  and  much  more 
readily  adjusted  to  the  dififerent  lengths  required  when  the  man  changes 
from  the  blouse  to  the  overcoat  or  vice  versa. 
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TIN  CUPS. 

I  believe  aluminium  has  beeu  suggested  for  the  cap  and  I  Ibink  tr 
could   be    advantageously  used  for  this  article  of   the  equipaii*:/ 
Whether  the  material  is  changed  or  not  I  would  strongly  reoomni'- 
that  the  shape  and  method  of  making  the  cup  be  modiliwi.    The  pi*  ^ 
ent  cup  is  so  deep  that  it  is  awkward  to  carry,  and  having  folded  aed- 
any  battering  causes  it  to  leak.    The  seams  are  also  starting  points  ^. 
rust.    I  would  recommend  a  cup  4  J  or  5  inches  in  diameter  and  3  ma 
deep,  pressed  out  of  a  single  sheet  of  metal,  with  the  handle  riveted  ..l 

CAVESSONS   AND  DITMB  JOCKEYS, 

The  use  of  these  articles  is  recommended  by  Lieut.  Blunt,  in  L 
pamphlet  on  '^Traniiug  Kemount  Horses,"  and  an  application  ^;r 
received  for  a  supply  of  them  from  one  of  the  troops  of  the  Ninth  C^. 
alry.  Upon  investigating  the  subject  by  obtaining  reports  &om  cavair 
officers,  I  found  that  it  was  their  opinion  that  it  is  unnecessary  to  L-^-j:. 
these  articles.  A  halter  and  lariat  will  answer  aU  the  purposes  <'i. 
eavesson  and  strap  for  longeing  a  horse,  and  the  use  of  the  cro:^.*!!*-. 
or  "  dumb  jockey -'  is  deemed  unnecessary  and  even  objectionable. «. 
calculated  to  give  a  horse  a  hard  mouth. 

TARGETS. 

In  an  interesting  article  in  the  Journal  of  the  Military  Service  Idc 
tution  for  March,  1894,  entitled  "Rifle  practice  in  its  relation  to ^^ 
strain,"  Capt.  J.  M.  Banister,  assistant  surgeon,  U.  S.  Army,  callsun- 
tion  to  some  of  the  defects  of  the  present  system  of  targetiiracticea- 
aft'ects  the  eyesight  of  our  men.    The  ouly  ijoint  in  the  article  wii 
requires  consideration  by  the  Ordnance  Department  is  tliat  in  re;:* 
to  the  color  of  the  targets.    Dr.  Banister  says  in  his  recapi  tulutiou :  *  i: 
the  first  place,  the  color  of  the  targets  should  by  all  means  be  chan^  L 
and  the  element  of  glare  reduced  to  a  minimum.    This  can  easily  ^• 
effected  by  making  the  body  of  the  target  black  and  the  bulPs-eye  a  ' 
rings  buff.     By  this  simple  change  the  reflection  of  li^ht  from  t 
target  could  be  almost  entirely  obviated,  since  the  only  visible  reSn 
ing  surface  in  this  case  would  be  the  bull's-eye.    JEvery  one  knows  tl/ 
the  black  target  will  absorb  light  instead  of  reflecting  it.     A.notherjr. : 
in  this  change  would  be  the  greater  contrast  produced  between  tir 
color  of  the  target  and  the  face  of  the  landscape,  which  would  be  a  ^r^ 
advantage  at  most  of  our  military  posts." 

It  seems  to  me  that  this  matter  is  of  sufficient  importance  to  warar 
some  exi)erimeuts  with  black  targets  and  buff  bull's-eyes  and  ring^. 

DISTRIBUTING  AMMUNITION  TO  A  LINE  OF  BATTLE. 

Various  means  have  been  suggested  of  carrying  ammunition  froc 
the  train  to  the  men  when  engaged.  Carts  and  wagons  have  bt^r 
devised  for  the  purpose,  but  so  far  none  of  them  have  been  very  sar- 
factory.  Since  I  have  been  in  the  Department  I  have  seen  a  grn* 
(leal  of  the  use  of  pack  mules,  and  I  am  of  the  opinion  that  no  form  >»: 
transportation  from  the  wagon  train  to  the  line  of  battle  can  sar}»u- 
these  animals  in  efficiency.  A  pack  mule  will  carry  easily  250  pound?. 
or  over  3,000  rounds  of  caliber  .30  cartridges.  He  can  go  wherever » 
man  can,  and  thus  take  advantage  of  natural  shelter  from  fire,  lit 
could  be  taken  along  ravines,  behind  ridges,  through  timber,  and  under 
cover  of  buildings,  and  thus  keep  out  of  sight  of  the  enemy. 
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The  ammaoition  could  be  carried  in  various  ways,  in  boxes  like  those 
for  the  Hotchkiss  mountain  gun,  in  suitably  arranged  panniers  or  in 
belts.  In  conversing  with  Col.  Merriam,  the  inventor  of  the  Merriaia 
pack,  on  this  sulrject,  he  suggested  the  use  of  a  pack  saddle  with  cross- 
trees  upon  which  extra  belts  full  of  cartridges  could  be  hung.  This 
seems  to  me  an  excellent  idea.  I  would  suggest  the  use  of  belts  some- 
what longer  than  the  ordinary  belt,  made  endless,  without  any  plate 
or  buckle,  and  with  thimbles  for  100  or  200  rounds.  They  could  be 
suRj^ended  over  the  shoulder  in  fighting,  and  might  be  called  battle 
belts.    They  should  of  course  be  fiUed  at  the  rear. 

Two  of  these  paek  mules  would  probably  be  sufficient  for  each  com- 
pany, and  they  would  besides  be  very  useful  on  the  march.  They  could 
be  used  for  collecting  supplies  from  the  (country,  to  gather  wood  for  the 
fires,  to  bring  water  to  a  dry  camp,  and  for  a  thousand  other  purposes. 

RECOMMENDATIONS  RENEWED. 

I  would  invite  attention  to  some  recommendations  that  I  have  made 
in  previous  reports. 

ARM  CHESTS  WITH   HINGES  AND  PADLOCKS. 

I  would  recommend  that  when  the  new  rifle  is  sent  out  such  chests 
be  furnished  with  the  first  equix)ment  for  each  company. 

THE  FOUNTAIN   CARBINE  SCABBARD. 

I  recommend  that  this  scabbard  be  used  when  a  new  arm  is  given  to 
the  cavalry. 

INDIVIDUAL   GUN  RACKS. 

The  loss  of  several  revolvers  from  the  troop  gun  racks  in  this  Depart- 
ment leads  me  to  renew  my  suggestion  of  last  year  that  in  new  bar- 
racks arrangements  be  made  for  individual  gun  racks,  so  that  every 
man  can  be  held  strictly  accountable  for  his  arms. 

SHOTGUNS. 

I  would  recommend  that  a  good  double-barreled  breech -loading  shot- 
gun of  10  or  12  bore  be  issued  instead  of  the  20gauge  single-barreled 
gun  now  issued. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Ayres, 
Captain  of  Ordnance^  Chief  Ordnance  Officer, 
The  Chief  op  Ordnance,  U.  S.  Army, 

Washington^  D.  C. 
(3541-'04) 
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tEPORT  BY  O.  W,  ALBEE  ON  FOROINQS  AND  CASTlNaS  FOB  8AULT 
IXE  8TE.  MARIE  CANAL  LOCK  GATE,  FURNISHED  BY  MIDVALE  STEEL 
COMPANY,  FOR  ENGINEER  DEPARJMENT,   U.  S,  ARMY, 

MiDVALE  Steel  Works, 
Philadelphia^  Pa.^  September  21, 1894. 

Sib:  I  have  the  honor  to  submit  the  following  report  of  the  work 
>n  the  St.  Marys  Falls  Canal  lock  gate  forcings  and  castings,  under- 
iakeu  by  the  Mid  vale  Steel  Company  for  the  Engineer  Department, 
Q.  S.  Army. 

There  were  1,542  pieces  called  for  in  the  contract,  for  which  the  Mid- 
^ale  Steel  Company  made  360  forgings;  hence  some  of  the  forgings 
made  two  or  more  pieces. 

A  complete  lecord  of  ingots  cast,  hammer  treatment,  annealing,  etc., 
of  the  16  heats  cast  especially  for  this  work,  was  kept. 

Table  A  gives  the  sizes  and  the  number  of  ingots  in  each  of  the  16 
heats. 

Tablk  a. 


Heat  nrnnber. 

0  inches 

Sise  and  number  of  Ingots. 

13  inohea 

17  inches 

30  inches 

44  inches 

flquare. 

nqiiare. 

square. 

square,      square. 

square. 

8.0.  H.  290 

0 

0 

10 

0 

0 

203 

0 

0 

0 

285 

0 

0 

0 

286 

0 

0 

0 

288 

0 

0 

0 

295 

0 

0 

0 

29e 

n 

0 

0 

305 

0 

0 

0 

322 

0 

0 

0 

1. 0.  H.  9042 

0 

0 

I 

9044 

0 

0 

1 

9044 

0 

0 

1 

9048 

0 

0 

1 

9050 

0 

0 

1 

Q 

9070 

0 

16 

0 

0 

9073 

0 

14 

0 

0 

2.O.H.5109 

0 

3 

1           1 

® 

The  last  heat  was  not  cast  for  the  canal  gate  work,  but  was  used  in 
making  replacements  of  forgings  condemned  or  spoiled  in  machining. 
Siuce  these  ingots  were  not  in  the  accepted  heats,  tests  were  made  for 
each  piece  used  as  a  replacement. 

The  bars  for  testing  the  heats  were  turned  bars  of  1  inch  diameter 
and  were  8  inches  long  between  measuring  points,  the  total  length  of 
the  bars  being  12  inches. 
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The  bars  for  bending  tests  were  made  the  same  diameter  as  the  xeh 
sile  bars,  but  without  the  shoulder  of  the  latter.  Thirty  one  teft^J* 
tests  of  forgiugs  and  24  bending  tests  were  made  to  accept  the  heat^. 

Table  B  gives  the  physical  qualities  of  the  specimens,  and  alao  tLt 
heats  accepted  on  the  corresponding  bars,  with  the  chemical  compofithj^ 
opposite  the  number  of  each  heat. 

Table  B. 


Marks  on  speci 
meo. 


SMIPTL Pintie. 

8M2PTL do. 

SM3PTL do. 

SM4PTL do. 

SM5PTL ' do. 

SM«rTL do. 

SM7PTL ' do 

SH2AP I  Anchorage  pin. 

SM3AP I do 

SM8AP I do 

SM7AP ' do 

SM8AP I do 

SMIOAP do 

SM14AP do 

SMUFP Footplate 


2s:g!?.  °»«« 


Indies. 

8 


Tensile.  !  ^JjJ**  '    tion  of 


Pounds. 

44,568 
89.470 
38,107 
39,470 
39,470 
88,197 
40,744 
42,018 

89,470 
38,197 
39,470 
40, 7U 
39,470 
30,470 
.    40.744 


Pimnds. 
75, 121 
71. 810 
79,195 
75,586 
71,300 
71, 178 
70.665 
77,922 

78,049 
73.848 
78, 140 
73,593 
74,375 
70,029 
70.028 


Peret. 
18.10 
18.10 
21  06 
21.90 
26.00 
21.50 
22.90 
20.00 

20.40 
23.60 
20.30 
20.68 
22.80 
22.90 
22.60 


Cfaarart«> 
fracaa^. 


50.70 
38.20 
46.00 
45.30 
44.30 
38.90 
42.10 
44.50 


Siikj 


5o-:;::;.: 

do 

do 

do 

d» 

do 

Saky.Terr-i 
Sran.  91M<ck« 

...    -do 

SUki 


"lo: 


38.70 
41.20 
41.60 
38.70 

46.40    do 

47.80  > do 

44.10  I do 


Marks  on  specimen. 


SMIPTL 

SM2PTL 

SM3PTL -w 

SM4PTL I do 


Kaoie  of  piece. 


Pintle  . 

....do. 

do. 


SM5PTL  . 
SM6PTL  . 
8M7PTL  . 
SM2AP... 
SM3AP... 
SMeAP... 
SM7AP... 
SM8AP. . . 
SMIOAP.. 
SM14AP.. 
SMllFP.. 


do 

do 

do 

Anchorage  pin... 

do 

...do 

...do 

-...do 

do 

do 

Foot  plate 


Accepts  heat 


1.0. 
6.0. 

i.o. 

1.0. 

1.0. 
6.O. 
1.0. 

6.  a 

6.O. 
6.0. 
6.0. 
6.O. 
6.0. 
6.O. 
2.O. 


H.9042 

H.290 

H.9Q50 

H.9044 

H.9046 

H.293 

H.9048 

H.286 

H.288 

H.285 

H.295 

H.296 

H.322 

H.305 

H.5109 


Composition  of  h«ats. 
C.  P. 


.374 
.356 
.342 


.375 
.480 
.412 
.385 
.443 
.339 
.360 
.449 
.360 


.036 
.049 
.048 
.038 
.045 
.062 
.050 
.050 


Si 


.816 
.573 
.S49 
.927 
.729 
.645 
.780 
.000 


.048 

.696 

.044 

.765 

.048 

.708 

.045 

.663 

.045 

.6»4 

.039 

.661 

.096 

.606 

CASTINGS. 

The  bed-plate  castings  caused  much  trouble,  but  the  10  castings 
were  finally  completed,  after  the  Midvale  Steel  Company  bad  made 
20  or  more  castings;  all  gave  excellent  physical  results,  but  several 
had  bad  sand  spots  and  were  rejected. 

The  last  7,  however,  were  made  without  any  diflBculty. 

Bars  measuring  2  inches  between  gauge  marks  and  0.505  iucb  diam- 
eter, or  a  cross  section  of  0.20  square  inch,  were  taken  from  coapons  on 
each  casting. 

Table  C*  shows  the  results  given  by  the  tensile  tests  and  also  tht 
chemical  composition  of  the  heats.  The  results  are  calculated  on  1 
square-inch  section. 

I  resi)ectfully  call  your  attention  to  a  few  of  the  articles  in  tbe  speci 
fications  and  suggest  a  few  changes  in  the  same,  which  experience  on 


'Omitted  in  printing. 
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CHEMICAL   COMPOSITION. 

Article  69,  division  4,  of  the  specifications  says :  "  Tho  finished  product 
of  open-hearth  steel  shall  not  average  more  than  eight onehundredths 
of  1  per  cent  of  phosphorus,  and  never  exceed  one-tenth  of  1  per  cent." 
In  place  of  eight  onehundredths  of  1  per  cent,  I  would  put  four-one- 
hundred  ths  of  1  per  cent,  and  in  place  of  one- tenth  of  1  per  cent,  six 
one  hundredths  of  I  per  cent. 

Good  open-hearth  practice  need  have  no  difficulty  in  reaching  these 
limits. 

Sulphur  is  not  mentioned  and  no  limits  are  given,  nor  is  the  analysis 
for  sulphur  required.  Sulphur  should  be  guarded  against  just  as  much 
as  phosphorus,  and  the  average  percentage  allowed  should  not  be  over 
four  one-hundredtlis  of  1  per  cent,  and  should  certainly  be  kept  below 
six  onehundredths  of  1  ])er  cent. 

Tests  for  copper  should  be  made  if  there  is  any  suspicion  of  the  pres- 
ence of  copper  in  the  metal.  I  can  not  give  the  amount  of  sulphur  in 
the  forgings  because  the  analysis  for  sulphur  was  not  made. 

TEST  BARS. 

Article  74,  division  4,  says:  "  A  sample  bar  12  inches  long,  not  more 
than  2  inches  wide,  and  having  a  cross  section  of  not  less  than  three- 
fourths  square  inch  shall  be  cut  from  the  finished  product  of  every  melt. 
When  taken  from  metal  more  than  1  inch  thick,  this  sample  may  be 
a  turned  round  bar.  The  tests  shall  be  made  on  these  samples  in  their 
natural  state  without  annealing.  Tests  may  be  required  from  each 
variety  of  material  rolled  from  the  same  melt.'' 

This  article  was  later  modified  by  a  letter  in  which  it  was  stated 
^^  after  annealing,  two  test  bars  shall  be  cut  from  one  of  the  forgings  of 
each  melt  of  high  steel."  One  of  these  samples  to  be  tested  and  fulfill 
tensile  requirements  stated  in  the  letter,  the  other  bar  to  be  used  for 
the  bending  test. 

I  would  suggest  that  a  bar  4  inches  between  gauge  marks  be  used 
and  that  such  a  bar  be  taken  from  every  finished  piece  of  any  impor- 
tance. 

The  acceptance  of  a  heat,  especially  of  high  steel,  upon  the  test  of  one 
bar  from  one  heat  is,  in  my  opinion,  a  very  unsatisfactory  and  unsafe 
method  of  testing. 

Table  A  shows  that  one  heat  may  contain  ingots  of  widely  difTerent 
dimensions. 

The  composition  and  condition  of  the  larger  ingots  is  different  from 
the  smaller,  and  a  test  bar  from  one  will  not  properly  represent  the 
other.  In  larger  ingots  a  piece  from  the  bottom  will  not  be  of  the  same 
composition  and  texture  of  one  from  the  top,  and  should  be  given  a  dif- 
ferent heat  treatment  to  give  the  same  desired  result. 

In  one  heat  the  test  piece  had  a  section  of  50  square  inches  and 
weighed  356  x)ounds,  while  other  pieces  in  the  same  heat,  and  which 
were  given  the  same  annealing  temperature,  had  a  cross  section  of  759 
square  inches  and  weighed  15,270  i)ounds. 

The  anchorage  pins  and  the  pintles  were  tested,  as  it  was  thought 
these  pieces  would  rec^eive  as  nmch  or  more  stress  than  any  of  the  other 
pieces  in  this  lot  of  high  steel  forcings.    If  the  first  bar  failed,  the  com- 
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pany  bad  the  rigUt  to  reanneal  the  whole  piece  and  call  for  a  see«M 
bar,  and  then  if  the  test  was  successful  the  rest  of  the  pieces  in  the  W. 
would  be  given  the  same  temperature  in  annealing. 

The  question,  then,  is  whether  the  rest  of  the  piecen  eare  in  as  good  ((n 
dition  with  one  annealiug  as, the  piece  from  which  the  test  istakenartt? 
two  or  possibly#three  annealings. 

A  test  bar  from  every  piece  in  the  final  state  would  abolish  all  tk*^ 
difficulties  and  a  smaller  bar  will  do  just  as  well,  will  make  leas  vorki] 
cutting  out  from  the  piece. 

I  indose  test  reports  for  each  bar,  which  reports  show  the  streteh  ^ 
successive  loads  up  to  and  beyond  the  elastic  limit. 

Whenever  there  was  doubt  about  the  character  of  heat  or  piece,  extra 
bars  were  taken,  and  sometimes  the  whole  piece  was  cut  up  for  t«st* 
Every  care  was  taken  to  secure  the  best  material. 

The  Midvale  Steel  Company  was  delayed  by  the  coal  strike  in  t: 
spring,  but  has  pushed  the  work  whenever  possible. 
Very  respectfully, 

O.  W.  AI.BBS,  M.  £ 

Gapt.  D.  A.  Lyle, 

Inspector  of  Ordnance^  TJ.  8,  Armyy 

Midvale  Steel  Wdrks,  PkiUuielphia,  Pa. 
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SIGHTS  FOR  8'JNCH  CONVERTED  MVZZLE-LOADINQ  RIFLE. 

(3  plates.) 

The  accompanying  descriptive  drawings  represent  the  rear  and  front 
sights  in  nse  in  service  with  the  8inch  converted  muzzle-loading  rifles. 

Plate  I  representa  the  rear  or  breech  sight  of  present  construction  as 
made  since  1891.  It  consists  of  a  tangent  scale  with  level,  affixed  to  a 
circular  base  revolving  in  a  plane  normal  to  the  axis  of  the  piece,  to  com- 
pensate for  inclination  of  the  trunnions.  The  scale  can  be  moved  later- 
ally on  its  base  by  means  of  the  translating  screw  to  correct  for  wind 
and  drift.  It  is  graduated  from  0  to  8  degrees,  and  may  be  read  in 
elevation  to  1  minute  of  arc  by  means  of  the  diagonal  scale  and  vernier 
slide.  The  slide  is  operated  by  a  translating  screw.  The  divisions  of 
the  deflection  scale  are  equal,  each  being  one  one-thousandth  of  the 
distance  (54  inches)  between  the  front  and  the  rear  sights  to  give  an 
absolute  lateral  correction  of  one-thousandth  part  of  the  range. 

Plate  II  represents  the  rear  sight  of  the  original  pattern  described  in 
Ordnance  Memoranda  No.  24  (18S4),  as  modified  to  conform  aanearly  as 
practicable  to  the  improvements  introduced  in  1891.  The  alterations 
include  an  increase  in  the  number  of  divisions  on  the  tangent  scale, 
each  degree  being  now  divided  into  12  instead  of  only  4  parts,  so  that 
a  direct  reading  of  5  minutes  in  elevation  can  be  taken.  The  former 
deflection  scale  of  arbitrary  divisions  in  parts  of  an  inch  is  removed 
and  is  replaced  by  a  scale  of  one  one-thousandth,  as  in  the  pattern  of 
1891.  The  sights  of  both  patterns  are  made  interchangeable  in  the 
sight  brackets  by  enlarging  the  shank  of  the  1884  pattern  to  fit  the 
sockets  of  the  sight  brackets  of  1891,  and  the  sockets  of  the  older  pat- 
tern brackets  are  enlarged  to  be  identical  with  those  of  1891. 

Plate  III  represents  the  front  sight,  which  is  a  single  piece  fastened 
to  the  gun  by  two  screws,  its  upper  extremity  terminating  in  a  blade. 
The  pattern  is  the  same  for  use  with  both  descriptions  of  rear  sight. 

Ordnance  Office,  War  Department. 
(6126-'93) 
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WATRRTOWN    ARSENAL. 
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Appendix  15. — Report  of  principal  operations  ( 1  plate) n 

16. — Description  of  barbette   carriage  for  12-iDch   B.  L.  hfl« 

(IGplatee) if 

17.— Description  of  double  horizontal  <boring  machine,  bnilt  »t 

Watertown  Arsenal  (7  plates) 171 

ORDNANCE  PROVING  GROUND. 

18.— Report  of  principal  operations  (2  platee) 17 

19. — Summary  of  testa  of  smokeless  puwders >: 

20.— Report  of  firings  made  with   Woodbridge   10-inch   B.   L. 
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21. — Report  of  firings  made  with  12-inch  B.  L.  mortars  to  deter- 
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POWPER8. 

23. — Report  of  the  inspector  of  powder ••••••••  •••.    X 

CONSTRUCTION  OF  ORDNANCE. 

24. — Progress  report  on  the  manufacture  of  steel  foi^fcn>ffBf  cit- 
ings, etc.,  at  the  Midvale  Steel  Works,  Philadelphia,  Pa..     51 

25. — Progress  report  on  manufacture  of  steel  forginw.  etc.,  at 
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26. — Progress  report  on  the  manufacture  of  ordnance  at  the 

West  Point  Foundry,  Cold  Spring,  N.  Y i* 

ORDNANCE  BOARD. 

27. — ^Test  of  Gordon  disappearing  carriage  for  10-inch   B.   L. 

rifle ^ 

28. — Test  of  Bnfflngton-Croxier  disappearing  carriage  for  8- inch 

B.  L.  rifle •>? 

29. — Test  of  Bufflngton-Crozier  disappearing  carriage  for  10-inch 

B.L.  rifle....- '. 57 

30. — Progress  report  on  test  of  Brown  5-inch  segmental  wlre- 

wouud  gun  (1  plate) 3:> 

31. — Report  upon  the  dismantling  of  the  Brown  5-inch  seg- 
mental wire- wound  gun  (2  plates) U> 

32. — ^Tests  of  a  battery  of  pneamatic  dynamite  guns  at  Sandv 

Hook,  N.J.  (6  plates) ".     U' 

RAPID-FIRE  GUNS. 

33.— Test  of  Driggs-Schroeder  gun  (8  platee) :v 

33  A.— Test  ofSponselgun  (3  plates) ;• 

33  B.— Test  of  Hotchkiss  gnn  (8  plates) C 

33  C— Test  of  Maxim-Nordenfelt  gun  (8  plates) kZ 

33D.— TestofSeaburygun(8pIatee) 5*'' 

MISCELLANEOUS. 

34. — Test  of  spiral  springs  for  spring-return  12-inch  mortar  car- 
riages (1  plate) t' •• 

35. — Report  of  experiments  made  to  render  more  easily  obsenra- 

ble  the  smoke  from  bursting  shrapnel  or  shell ^' 

36. — Progress  report  upon  experiments  made  to  determine  dimen- 
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Steel  Company,  for  the  Engineer  Department,  U.  S.  A  . ..  563 
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present  one  inadequate  for  supplying  improved  anus 4 

Armament  of  fortifications: 

cannon  powders 24 

smokeless  powders 25 

seacoast  guns 27 

experimental  guns : • '29 

Woodbridge  10-inch  wire-wound  gun - 30 

Brown  5<inch  segmental  wire  gun 29 

Crozier  10-inch  wire-wound  gun 30 

mortars 31 

Sun  carria^ , 34 

ordon  10-inch  disappearing  gnu  carriage *. 34 

Sneumatic  10-inch  disappearing  carriage 36 

iuffington-Crozier  8  and  10-inch  disappearing  carriages 37 

mortar  carriages 40 

projectiles,  armor  and  deck  piercing 41 

pneumatic  dynamite  guns 42 

rapid-fire  guns,  6  pounders  and  12C.M 43 

siege  material i 48 

Armor-pikhcing  hhot,  etc 41 

Arnold,  Maj.  Ibaac,  Jr.: 

report  of  principal  operations  at  Watervliet  Arsenal  (Appendix  14, 6  plates)  151 
AYRF.S,  Capt.  J.  C: 

annual  report  of  operations  as  chief  ordnance  officer,  Department  of  the 

Platte (Appendix  38)  557 

Babbitt,  Lieut.  Col.  L.  8.: 

report  of  tests  on  powders  at  Benicia  Arsenal (Appendix  13)  145 

Barbette  carkiage: 

for  12-i  nch  H.  L.  rifle,  description (Appendix  16, 16  plates)  167 

Bayonet  scabbard : 14 

for  new  magazine  ride,  caliber  .30,  M.  '92 (Appendix  2)  65 

Belts: 

for  caliber  .30  ammunition 44 

Ben^t,  Lieut.  J.  W. : 

report  of  experiments  on  cannelure  lubrication  of  bullets. .  .(Appendix  4)  65 

report  on  cupro-nickeled  steel  Jackets  for  caliber  .30  bullets. (Appendix  5)  77 
Brnicia  Arsenal: 

estimates  submitted  for  more  extended  facilities  for  testing  powders 12 

tests  of  powders  (black  and  smokeless) (Appendix  13)  145 

Bethlehem  Iron  Works: 

progress  report  on  manufacture  of  steel  forgings (Appendix  25)  259 

Boring  machine: 

double  horizontal,  for  Watertown  Arsenal,  description (Appendix  17)  171 

Brown  segmental  gun,  5-inch 29 

tests  of (Appendix  30, 1  plate)  «» 

Buffington-Crozier  carriages 37 

tests  of  the  8-inch  disappearing (Appendix  28,  2  plates)  289 
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experiments 18 
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Carriages  («ee  Gun  carriages) 34 
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report  ou  lubricated  and  nonlubricated  bullets (Appendix  4)  71 
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report  of  tests  of  smokeless  powders (Appendix  9}     103 

Clerical  force 4 
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Construction  of  ordnance: 

progress  report  on  manufacture  of  forcings  at  the  Midvale  Steel  Works 
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.  of  manufacture  of  steel  forgings  at  the  Bethlehem  Iron 
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Driugs-Schroeder  rapid-fire  gun: 
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Drop-testing  machine,  estimate 6 

Dynamite  guns 42 
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Eccentric  caliper: 

for  armor-piercing  projectiles,  calibers  8,  10,  and  12  inch  (Appendix  11, 

1  plate) 139 

Edwards,  George: 
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Experimental  guns 29 

Explosive  chamber  (see  Sandy  Hook  Proving  Ground) 175 

Farley,  LiKUT.  Col.  J.  P. : 

report  on  manufacture  of  caliber  .30  ammunition (Appendix  3)  59 

tests  of  caliber  .30  lubricated  and  nonlubricated  bullets (Appendix  4)  65 

report  on  cupro-niokeled  steel  and  German  silver  for  bullet  Jackets  (Appen- 
dix 5)  77 

experiments  with  caliber  .30  service  and  Hebler  tubular  bullets  (Appendix 
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report  of  tests  of  smokeless  powders (Appendix  9)  WC 
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unserviceable  arms,  etc.,  and  obtain  value  credit  therefor 4 

MoRDECAi,  Col.  A. : 

report  of  principal  operations  at  Springfield  Armory (Appendix  2)  51 

Mortars 31 

report  of  firings  of  12-inch,  to  determine  pitch  of  rifling  (Appendix  21,  6 

plates 199 

Mortar  carriages.*. 40 

test  of  spiral  springs  for  spdng-retum  carriages. . . .  (Appendix  34, 1  plate)  539 

MULUNS,  J.  W. : 

submits  improved  magazine  gun (Appendix  2)  57 

Omaha  Ordnance  Depot: 

annual  report  of  Cupt.  J.  C.  Ayiea (Appendix  38)  557 

Ordnance  Board: 

test  of  Gordon  <lisappearinff  10-inch  carriage (Appendix  27)  265 

test  of  Huttingtou-Crozier  o-inch  carriage (Appendix  28, 2  plates)  389 

test  of  BnfHngton-Crozier  10-inch  carriage ( Appendix  29)  307 

test  of  Brown  segmental  gun,  5-inch  (wire) (Appendix  30, 1  plate)  339 

dismantling  segmental  gun,  5-inch  (wire) (Appendix  31, 2  plates)  343 

tests  of  a  battery  or  pneumatic  dynamite  ffuns (Appendix  32, 6  plates)  345 

tests  of  6-pounder  Driggs-Schroeder  rapid- h re  gun  . '.  ( Appendix  33, 8  plates)  363 

test  of  6-ponnd6r  Spouse]  rapid-iire  gnu (Appendix  33  A,  3  plates)  403 

test  of  Uotchkiss  rapid-fire  gun,  6-ponnder (Appendix  33  B,  8  plates)  435 

test  of  6- pounder  Maxim-Nordenfelt  rapid  fire  gun .  (Appendix  33  C,  8  plates)  475 

test  of  6-pouuder  Seabury  rapid-fire  gun (Appendix  33  D,  8  plates)  507 

test  of  spiral  springs  forspring-retnrn  mortar  carriage(  Appendix  34, 1  plate)  539 

tests  for  observable  smoke  from  bursting  shell  or  shrapnel . .  (Appendix  35)  545 

ORbNANCE  Proving  Ground.    (See  Sandy  Hook  Proving  Oround.) 

Peck,  Lieut.  Fremont  P. : 

range  table  for  3.2-inch  field  guns  with  shell  and  shrapnel  (Appendix  22, 

3  plates) 225 

Peyton  smokeless  powder: 

report  of  tests  at  Frank  ford  Arsenal (Appendix  9)  103 

report  of  tests  at  Benicia  Arsenal (Appendix  13)  149 

Pitman,  Capt.  J.: 

report  on  Tschirncr  and  Walsrode  smokeless  powders (Appendix  9)  113, 114 

report  of  chemical  tents  of  smokeless  powders (Appendix  10)  125 

Pneumatic  dihappkakincj  carria(sb,  lO-inch 36 

Pneumatic  dynamite  guns 42 

tests  of  a  buttery (Appendix  32,  6  plates)  345 

Powders,  (^e  Smokeless  powders.) 

purchase  of,  under  act  of  March  3, 1881 (Appendix  1 )  51 

report  ofinspector (Appendix  23)  243 

Principal  operations: 

report  of  the  Springfield  Armory (Appendix  2)  51 

Watervliet  Arsenal (Appendix  14, 6  plates)  151 

Watertown  Arsenal (Appendix  15, 1  nlate)  159 

Sandy  Hook  Proving  Ground (Appendix  18,  3  plates)  173 

inspector  of  powders,  Wilmington,  Del (Appendix  23)  243 

inspector  of  steel  forgings,  Midvale  Steel  Works  (Appen- 
dix 24)  251 

inspector  of  steel  forgings,  Bethlehem  Iron  Works  (Appen- 
dix 25)  259 

inspector  of  ordnance,  West  Point  Foundry . . .  (Appendix  26)  263 
chief  ordnance  officer,  Department  of  the  Platte,  Appen- 
dix 38) 557 

Projectiles  for  8,  10,  and  12  inch  guns 41 

Projectiles  for  3.2-inch  field  guns 44 

Purchase  of  powders: 

under  the  act  of  Congress  approved  March  3. 1881 (Appendix  1)  51 

Quarters  : 

new  officerh'  quarters  at  Springfield  Armory 51 

Ranue  findkrs  for  artillery  and  infantry 46 
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RAlfGB  TABLK8  FOR  3.2-mCH  GUNS  WITH  8HRLL  AND   SHRAPNEL  (Appendix   22, 

3  plates) 525 

Rapid-fire  guns 43 

test  of  Drigga-Schroeder,  6- pounder (Appendix  33,  8  plates)  363 

Sponsel,  6-ponuder (Appendix  33  A,  3  plates)  403 

Hotcbkiss,  6-pounder (Appendix  33  B,  8  plates)  435 

Maxim-Nordenfelt (Appendix  33  C,  8  plates)  475 

Seabnry (Appendix  33  D,  8plate8)  507 

Rkcbipts  and  expenditures 3 

Rkiixy,  Maj.  J.  W.  : 

report  of  principal    operations    at  Watertown  Arsenal  (Appendix  15,  1 

plate) 159 

Reloading  ammunition  : 

none  to  be  used  for  the  new  magazine  rifle  caliber  .30  for  target  practice . .  21 

RlFLEITE  smokeless  POWDER: 

report  of  tests (Appendix  9)  121 

Rifled  guns: 

seacoast &7 

experimental,  Brown  segmental  wire,  5-inob '29 

Woodbridge  10-inoh,  wire-wound 30 

Crozier  10-inch,  wire- wound '30 

pneumatic  dynamite. 42 

rapid-fire,  6-pounder  and  12  CM %S 

field  guns,  3.2  and  3.6  inch 44 

dismantling  Brown  segmental  wire,  5-inch (Appendix  31,  2  plates)  343 

tests  of  Brown  segmental  wire,  5-iuch (Appendix  30, 1  plate )  ^39 

tests  of  a  battery  of  pneumatic  dynamite  guns (Appendix  32,  6  plates)  345 

sights  for  8-inch  converted  M.  L.  rifles (Appendix  40,  3  plates)  567 

Robertson,  G.  W.  : 

tests  made  of  his  2-barreled  machine  gun 13 

Rock  Island  Arsenal: 

plant  for  manufacture  of  field  and  siege  carriages  now  in  active  operation.  9 

supplies  of  equipments  for  infantry,  cavalry,  and  artillery  manufactured.  9 

RuGGLKS,  Lieut.  Golden  L'H.: 

report  on  trajectories  of  caliber  .30  service  bullet  and  Hebler  tubular 

bullet (Appendix  7,  1  plate)  97 

report  on  Tschimer  and  Walsrode  nmokeless  powders (Appendix  9)  113, 114 

Sandy  Hook  Proving  Ground: 

all  heavy  guns,  except  field  guns,  are  proved  here,  as  are  also  carriages  . .  8 

report  of  principal  operations (Appendix  18,  3  plates)  173 

improvements,  railway 173 

explosi ve  chamber,  search-light  plant 175 

plane  table  house  and  tower 176 

summary  of  tests  of  smokeless  powders (Appendix  19)  181 

firings  with  Woodbridge  10-inch  B.  L.  wire-wound  rifle (Appendix  20)  183 

report  of  firings  with  12-inch  B.  L.  mortars (Appendix  21, 6  plates)  199 

range  tables  for  3. 2-inch  gun  with  shell  and  shrapnel .  (Appendix  22, 3  plates)  225 
accuracy  trials  of  a  worn  8-inch  B.  L.  rifle  with  enlarged  rotating  bands 

(Appendix  22a,  2  plates) 235 

Seabury  rapid-fire  gun,  6-pounder: 

tests  of (Appendix  33  D,  8  plates)  507 

Skacoast  guns 27 

Search- light  plant: 

at  the  Sandy  Hook  Proving  Ground 175 

Sights  for  8-inch  converted  m.  l.  rifle  : (Appendix  40,  3  plates)  567 

Smokeless  powders:    (^«e  Ammunition.) 

for  small  arms i 22 

tests  of  small -arms  powders  at  Frankford  Arsenal (Appendix  9)  103 

cbemical  tests  of,  at  Frankford  Arsenal (Appendix  10)  125 

tests  of,  at  Benicia  Arsenal (Appendix  13)  145 

tests  of,  for  cannon  at  Sandy  Hook  Prov'ug  Ground (Appendix  19)  181 

tests  with,  to  determine  dimensions  of  cartridge  ohhcs  for  3.2-inch  gun 

(Appendix36) 547 

speciflcations  for  powder  for  caliber  .30  ri He (Appendix  8)  100 

specifications  for  field,  siege,  and  seacoast  guns (Appendix  37)  553 

Specifications  : 

for  smokeloHs  powders  for  caliber  .30  rifle (Appendix  8)  100 

for  smokeless  powders  for  field,  ftiege,  and  seacoast  guns (Appendix  37)  553 

Spiral  springs: 

tests  of,  for  spring-return  carriages  (mortar) (Appendix  34,  1  jdate)  539 


-^^-^QQ^^^ 


SPON8RL  RAPID-FIRE  GUN,  6-lH>rXDRR:  P«Ce. 

tests  of ( Appendix  33A,  3  plates)  403 

Springfield  Armory  : 

alterations  of  machines,  etc.,  for  manufacture  of  the  new  magazine  rifle 

steadihr  progressing 10 

report  of  principal  opc^rations (Appendix  2)  51 

new  shops,  new  oflicers' quarters,  mannfactnre  of  magazine  riries 51.52 

arms  under  contract,  bayonet  scabbard,  steel  for  barrels 54,  ^ 

Steel  for  small-arm  iiarrels,  caliber  .30 (Appendix  2)  55 

Stuaut,  Capt.  S.  E.  : 

report  of  inspections  of  powders (Appendix  23)  243 

Target  practice: 

the  new  cartridge  for  caliber  .30  ammunition  not  to  be  reloaded  by  troope, 

but  empty  shells  to  be  returned  to  Frankford  Arsenal . ; 21 

Testing  machine  at  Watkrtown  Arsenal o 

Tests: 

of  cupro-uickeled  steel  and  German  silver  for  bullet  covering.  (Appendix  5)  77 

of  smokeless  powders  at'Fraukford  Arsenal (Appendix  9  and  10)  103, 1^< 

Benicia  Arsenal (Appendix  13)  14' 

Sandy  Hook  Proving  (ilround (Appendix  19)  181 

Gordon  disappearing.  10-inch  carriage (Appendix  27)  2iv 

Bnfflugton-Crozier  8-inch  carriage (Appendix  28,  2  plates)  2)<) 

Huffingtou-Crozier  10-inoh  carriage (Appendix  29)     3l'7 

Brown  segmental  wire  gun,  5-inch (Appendix  30,  1  plate)  339 

dismantling  Brown  segmental  gun (Appendix  31,  2  plates)  34;{ 

of  a  battery  of  pneumatic  dynamite  guns (Appendix  32,  6  pi  ates)  345 

Driggs-8chroeder  rapid-fire  gun,  6- pounder (Appendix  33,  8  plates)  JKJ 

SponHcl  rapid-fire  gun,  6- pounder (Appendix  33  A,  3  plates)  4<'3 

Hotchkiss  rapid-fire  gun,  6-pounder (Appendix  33  B,  8  plates)  43.'» 

Maxim-Nordenfelt  rapid-fire  gun.  6-pouuder (Appendix  33  C,  8  plates)  47.i 

Seabury  rapid-fire  gun,  6-pounder (Appendix  33  D,  8  plat<'B)  5fl7 

spiral  springs  for  spring-return  mortar  carriages. . .  (Appendix  34, 1  plate)  f3^ 

of  bursting  shell  and  shrapnel  for  observable  smoke >.  (Appendix  3i>)  545 

Trajectories  : 

Hebler  tubulnr  and  service  bullets,  caliber  .30 (Appendix  7,  I  plate)  97 

Troisdokf  smokeless  powder: 

report  of  tests (Appendix  9)  W 

TSCHIRNER  S.MOKKLESS  POWDER : 

report  of  tests (Appendix  9)  113 

Walcutt,  Chas.  C,  Jr.,  Eighth  Cavalry: 

report  on  the  manufacture,  etc.,  of  crusher  gauges  at  Frankfonl  Arsenal 

(Appendix  12, 5  plates) 141 

Walsrode  smokeless  powder: 

report  of  tests (Appendix  9)  114 

Watertown  Arsenal: 

equipment  for  gun-c:irriaj(e  work 4 

work  of  the  testiufj  machine 5 

drop-testing  machine  estimated  for 6, 164 

report  of  principal  operations (Appendix  15, 1  plate)  159 

machine  tools  for  shops 1«t? 

testing  department  and  chemical  laboratory 1© 

alterations  in  shops,  etc IfiO,  161 

description  of  a  barbette  carriage  for  12-inch  B.  L.  rifie  (Appendix  16, 16 

plates) 167 

Watervliet  Arsenal: 

installation  of  plant  for  manufacture  of  8, 10,  and  12  inch  guns 6 

estimate  submitted  for  purchase  of  additional  land  for  proving  guns 7 

report  of  principal  operations (Appendix  14, 6  plates)  Ul 

gun  factory  equipment 151 

electric  light  and  power  plant,  water-power  plant l'^ 

bridges,  roads,  pavements,  new  office  building 1'}'] 

water  supply,  fire  protection,  gun  construction l['^ 

carpenter  shop Ij* 

machine,  finisning,  and  harness  shops,  foundry 1^ 

West  Point  Foundry  : 

progress  report  on  manufacture  of  ordnance (Appendix  26)  ^ 

Woodbridgb  10-in'ch  wire-wound  gun JJ 

report  of  firings (Appendix  20)  !» 
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